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TURBOCHARGER SYSTEM - Description

DESCRIPTION
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System which increase the amount of air sent to
the engine are either turbocharger type (using
exhaust gas to turn the turbine) or supercharger
type (using the engine crankshaft, etc. to mechan-
ically turn the pump, etc.). For LAND CRUISER
and COASTER 1HD-T engine, the turbocharger
type has been adopted.

The turbocharger is a device which increases
engine output by introducing a greater amount of

air to the engine. This allows a proportional in-
crease in the fuel that can be burned and hence
raises the potential power output,

In other words ,b Yinstalling a special turbo-
cnarger and providing a hignér aif than usual,
engme output can be increased by ianeaSing the
average combustion pressure without increasing
the engine speed,



TURBOCHARGER SYSTEM - Description

TC-3
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Operation of Turbocharger

Exhaust gas acts on the turbine wheel inside the
turbine housing, causing it to revolve. When the
turbine wheel revolves, the impeller wheel which
is located on the same shaft also revolves, com-
pressing the intake air which has passed through
the air cleaner. When expelled from the compres-
sor housing the compressed air is supplied to the
cylinders. When the engine speed increases, the
exhaust gas volume increases and the turbine wheel
revolutions increasa (approx. 20,000 — 11 5,000
rom), thus the turbocharged air pressure grows
greater and engine output increases.

Waste Gate Valve

If the turbocharged air pressure exceeds the
prescribed air pressure, the flow of exhaust gas
by-passes the turbine, controlling turbine wheel
revolutions and turbocharged air pressure. This
by-pass valve which controls the quantity of ex-
haust gas flowing to the turbine is called the waste
gate valve. When the charged air pressure exceeds
the prescribed pressure, the actuator operates, the
waste gate valve opens and part of the exhaust gas
by-passes the turbine. This causes a drop in the
turbine revolution rate and controls the charged air
pressure within the prescribed limits.
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TURBOCHARGER SYSTEM - Precautions

TCOO78

PRECAUTIONS

1.

10.

Do not stop the engine immedialtely after pulling a
trailer or high speed or uphill driving. Idle the engine
for 20-120 seconds, depending on the severity of the
driving condition.

Avoid sudden racing or acceleration immediately after
starting a cold engine.

If the turbocharger is defective and must be replaced,
first check for the cause of the defect in reference to
the following items and replace parts if necessary:

* Engine oil level and quality
» Conditions under which the turbocharger was used
* Qil lines leading to the turbocharger

Use caution when removing and reinstalling the tur-
bocharger assembly. Do not drop it or bang it against
anything or grasp it by easily-deformed parts, such as
the actuator or rod, when moving it.

Before removing the turbocharger, plug the intake
and exhaust ports and oil inlet to prevent entry of dirt
or other foreign material.

If replacing the turbocharger, check for accumulation
of sludge particles in the oil pipes and, if necessary,
replace the oil pipes.

Completely remove the gasket adhered to the lubrica-
tion oil pipe flange and turbocharger oil flange.

If replacing bolts or nuts, do so only with the specified
new ones to guard against breakage or deformation.

If replacing the turbocharger, put 20 cc (1.2 cu in.) of
oil into the turbocharger oil inlet and turn the impeller
wheel by hand to spread oil to the bearing.

If overhauling or replacing the engine, cut the fuel
supply after reassembly and crank the engine for 30
seconds to distribute oil throughout the engine. Allow
the engine to idle for 60 seconds.



TURBOCHARGER SYSTEM - Precautions, Troubleshooting TC-5

TCO081

11. If the engine is running with the air cleaner, case cover
and hose removed, foreign particles entering will damage
the wheels which run at extremely high speed.

TROUBLESHOOTING

HINT: Before troubleshooting the turbocharger, first
check the engine itself. (Valve clearance, engine compres-
sion, injection timing etc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

(Possible Cause)

(Check Procedure and Correction Method)

1. TURBOCHARGING PRESSURE TOO
LOW

_r Check turbocharging pressure. (See page TC-8)
Turbocharging pressure:

0.50-0.65 kg/cm?

(7.1-9.2 psi, 49-64 kPa)
If the pressure is below specification, begin
_ diagnosis from item 2.

2. RESTRICTED INTAKE AIR SYSTEM

4 4
Check intake air system, and repair or replace parts

as necessary. (See page TC-8)

3. LEAK IN INTAKE AIR SYSTEM

' % 3 =
| Check intake air system, and repair or replace parts

_as necessary. (See page TC-8) )

4. RESTRICTED EXHAUST SYSTEM

¢ %
—{ Check exhaust system, and repair or replace parts as

|_necessary. (See page TC-8)

5. LEAK IN EXHAUST SYSTEM

"
Check exhaust system, and repair or replace parts as
necessary. (See page TC-8)

6. ERRATIC TURBOCHARGER
OPERATION

( Check rotation of impeller wheel. If it does not turn
or turns with a heavy drag, replace the turbocharger

assembly.
Check plays of turbine shaft. (See page TC-12)

Axial play: 0.13 mm (0.0051 in.) or less
Radial play: 0.18 mm (0.0071 in.) or less

If not within specification, replace the turbocharger
3 assembly.




TC-6 TURBOCHARGER SYSTEM - Troubleshooting

ABNORMAL NOISE

(Possible Cause)

(Check Procedure and Correction Method)

1. TURBOCHARGER INSULATOR
RESONANCE

'd ¥
Check for loose, improperly installed or deformed
insulator mount bolts and nuts, and repair or

—

L replace as necessary.

2. EXHAUST PIPE LEAKING OR
VIBRATING

(" Check for exhaust pipe deformation, loose mount
bolts or a damaged gasket, and repair or replace as

_necessary.

3. ERRATIC TURBOCHARGER
OPERATION

LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION.

Refer to item 6 of INSUFFICIENT ACCELERATION, )

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause)

(Check Procedure and Correction Method)

FAULTY TURBOCHARGER OIL SEAL

(" Check for oil leakage in exhaust system.

e Remove the turbine elbow from the turbocharger
and check for excessive carbon deposits on the
turbine wheel. Excessive carbon deposits would
indicate a faulty turbocharger.

Check for oil leakage in intake air system.
e Check for plays in turbine shaft, and replace the
turbocharger if necessary. (See page TC-12)

Axial play: 0.13 mm (0.0051 in.) or less
Radial play: 0.18 mm (0.0071 in.) or less




TURBOCHARGER SYSTEM - Turbocharger Electrical System Diagnosis (HZJ80) TC-7

TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS (HZJ80)

TROUBLESHOOTING OF TURBOCHARGER INDICATOR LIGHT AND WARNING
LIGHT OPERATION

Do both green indicator light and amber warn- NO BI
ing light light when ignition switch is turned to Check GAUGE fuse o :ég?ﬁ;:i—.:ggg:;:d
ON?
OK
Check CHARGE and Blown Check for short and
ENGINE fuses repair as necessary
OK
Is charge warning NO Faulty charging
light out? system
YES
Faulty combination
YES meter

Are indicator and warning lights out during

engine idle?
Both lights stay on
Is charge warning NO Faulty charging
light out? system
Green light stays on
Check for open circuit in wire harness between low pressure OK Faulty low pressure
switch and tachometer. switch
Amber light comes on
Check for open circuit in wire harness between high pressure switch OK Faulty high pressure
and tachometer and check for ground connection of switch. switch
YES

Does green indicator light come on when 0.14 kg/cm?
(2.0 psi, 13.7 kPa) pressure is applied to both
pressure switches?

! NO
Check for short circuit in wire harness between low pressure 0K Faulty low pressure
switch and tachometer. switch

Amber light comes on

Does green indicator light come on when 1.08 kg/em? (15.4 psi, 105.9 NO Faulty high pressure
kPa) pressure applied to both switches? SST 09992-00241 switch

YES YES Faulty combination
meter

Does amber indicator light come on when 1.08 kg/cm?
(15.4 psi, 105.9 kPa) pressure applied to both switch?

NO
Check for short circuit in wire harness between high pressure Faulty high pressure
switch and tachometer. switch

JYES

Turbocharger indicator light and warning light
operation okay.




TC-8 TURBOCHARGER SYSTEM - Turbocharger

7.

TURBOCHARGER

ON-VEHICLE INSPECTION OF TURBOCHARGER

1.

INSPECT INTAKE AIR SYSTEM

Check for leakage or clogging between the air cleaner and
turbocharger inlet and between the turbocharger outlet and
cylinder head.

* Clogged air cleaner .... Clean or replace the element

* Hoses collapsed or deformed .... Check each connection
and repair

* Cracks in components ... Check and replace

INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger outlet
and exhaust pipe.

» Deformed components .... Repair or replace

* Foreign material in passages ... Remove

» Leakage from components .... Repair or replace
* Cracks in components ... Check and replace

CHECK TURBOCHARGING PRESSURE
(@) Warm up engine.

(b) Connect a 3-way union to the intake pipe pressure
hose and install SST (turbocharger pressure gauge) to
it.

SST 09992-00241

(b) Press in the clutch pedal, then press the accelerator
pedal down as far as it will go. Measure the turbo-
charging pressure at maximum speed (4,400 rpm).

Standard pressure: 0.50-0.65 kg/cm?

(7.1-9.2 psi, 49-64 kPa)
If the pressure is less than specification, check the intake air
and exhaust systems for leakage. If there is no leakage,
replace the turbocharger assembly.
If the pressure is above specification, check if the actuator
hose is disconnected or cracked. If not, replace the turbo-
charger assembly.

INSPECT IMPELLER WHEEL ROTATION.
(a) Disconnect the air cleaner hose.

(b) Grasp the edge of the impeller wheel and turn it.
Check that it turns smoothly.

If it does not turn or if it turns with drag, replace the
turbocharger assembly.



TURBOCHARGER SYSTEM - Turbocharger

TC-9

COMPONENTS

Intake Pipe @ Gasket

Air Hose

Manifold Heat Insulator

Exhaust Manifold

o
Q

& Gasket

No.1 Turbo Water Pipe

HDB30

Turbo Heat Insulator

Turbo Heat
Insulator

1,200 (87,118)

[kg-cm (ft-lb, N-m)| : Specified torque
4 Non-reusable part

TCO100




TC-10 TURBOCHARGER SYSTEM - Turbocharger

TC0085

REMOVAL OF TURBOCHARGER
(See page TC-9)

1. DRAIN ENGINE COOLANT (See page CO-4)

2. REMOVE INTAKE PIPE

(a) Disconnect the vacuum hose for the boost compen-
sator.

(b) Disconnect the air hose clamp bolt.
(c) Remove the three bolts and intake pipe.

3. REMOVE EXHAUST MANIFOLD HEAT INSULATOR
Remove the five bolts and heat insulator.

4. DISCONNECT WATER BY-PASS HOSES

5. REMOVE TURBO HEAT INSULATOR
Remove the two bolt and heat insulator.

6. REMOVE TURBOCHARGER STAY
Remove the three bolts and turbocharger stay.



TURBOCHARGER SYSTEM - Turbocharger TC-11

TCO091

TCOD98

TCO095

7. REMOVE TURBO OIL PIPE

(@) Remove the union bolt and two gaskets holding the
turbo oil pipe to the cylinder block.

(b) Disconnect the turbo oil hose.
(c) Remove the two nuts, turbo oil pipe and gasket.

8. REMOVE TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY

Remove the twelve nuts, the turbocharger and exhaust
manifold assembly and gaskets.

9. SEPARATE TURBOCHARGER AND EXHAUST
MANIFOLD

Remove the four nuts, turbocharger and gasket.

10. REMOVE NO.2 TURBO HEAT INSULATOR
Remove the two bolts and No.2 turbo heat insulator.

11. REMOVE NO.1 TURBO WATER PIPE
Remove the two nuts, No.1 turbo water pipe and gasket.
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TURBOCHARGER SYSTEM - Turbocharger

TCO096

TCO080

TCo079

TCO080

12. REMOVE TURBINE OUTLET ELBOW

Remove the four nuts, turbine outlet elbow and gasket.

INSPECTION OF TURBOCHARGER

1.

INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that
the impeller wheel turns smoothly.

If the impeller wheel does not turn or if it turns with a drag,
replace the turbocharger assembly.

INSPECT AXIAL PLAY OF IMPELLER WHEEL

Insert a dial indicator into the exhaust side, hold the tur-
bine wheel edge by hand and check the axial play.

Axial play: 0.13 mm (0.0051 in.) or less

If the axial play is not as specified, replace the turbocharger
assembly.

INSPECT RADIAL PLAY OF TURBINE SHAFT

(@) From the oil outlet hole, insert the dial indicator
through the hole in the spacer bearing and set it in the
center of the turbine shatft.

(b) Moving the turbine shaft in a radial direction, measure
the radial play of the shaft.

Radial play: 0.18 mm (0.0071 in.) or less

If the radial play is not as specified, replace the turbo-
charger assembly.



TURBOCHARGER SYSTEM - Turbocharger TC-13

TC0076

TCO096

TCO087

TCO084

4.

INSPECT ACTUATOR OPERATION

(@) Disconnect the actuator hose.

(b) Using SST (turbocharger pressure gauge), apply ap-
prox. 0.92 kg/cm2 (13.1 psi, 90 kpa) of pressure to the
actuator and check that the rod moves.

SST 09992-00241

If the rod does not move, replace the turbocharger assem-

bly.

NOTICE: Never apply more than 1.05 kg/cm? (14.9
psi, 103 kPa) of pressure to the actuator.

INSTALLATION OF TURBOCHARGER
(See page TC-9)

NOTICE: After replacing the turbocharger assembly,
pour approx. 20 cc (1.2 cu in.) of new oil into the oil
inlet and turn the impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE OUTLET ELBOW

Install a new gasket and the turbine outlet elbow with the
four nuts.

Torque: 530 kg-cm (38 ft-lb, 52 Nm)

INSTALL NO.1 TURBO WATER PIPE
Install a new gasket and the water pipe with the two nuts.
Torque: 80 kg-cm (69 in.-lb, 7.8 N'm)

INSTALL NO.2 TURBO HEAT INSULATOR
Install the No.2 turbo heat insulator with the two bolts.
Torque: 80 kg-cm (69 in.-lb, 7.8 N'm)



TC-14 TURBOCHARGER SYSTEM - Turbocharger

Turbocharger Side

TCO093

b & TEE TC0097

4,

ASSEMBLE TURBOCHARGER AND EXHAUST
MANIFOLD

Install a new gasket and the turbocharger to the exhaust
manifold with the four nuts.

Torque: 530 kg-cm (38 ft-lb, 52 N-m)

INSTALL TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY

(@) Install two new gaskets to the cylinder head.

(b) Install the turbocharger and exhaust manifold assem-
bly with the twelve nuts.

Torque: 400 kg-cm (29 ft-lb, 39 N-m)

HINT: Apply 330 kg-cm (24 ft-lb, 32 N-m) of torque
when performing additional tightening of loosed nuts.

INSTALL TURBO OIL PIPE

(@) Install a new gasket and the turbo oil pipe w;th the
two nuts.

Torque: 185 kg-cm (13 ft-lb, 18 N-m)
(b) Connect the turbo oil hose.

(c) Install two new gaskets and the union bolt of the
turbo oil pipe.

Torque: 250 kg-cm (18 ft-lb, 25 N-m)

INSTALL TURBOCHARGER STAY
Install the turbocharger stay with the three bolts.
Torque: 1,200 kg-cm (87 ft-lb, 118 N-m)



TURBOCHARGER SYSTEM - Turbocharger TC-15

EMB343

8.

10.

11.

12.
13.
14.

INSTALL TURBOCHARGER HEAT INSULATOR
Install the heat insulator with the two bolts.
Torque: 185 kg-cm (13 ft-lb, 18 Nm)

CONNECT WATER BY-PASS HOSES

INSTALL EXHAUST MANIFOLD HEAT INSULATOR
Install the heat insulator with the five bolts.
Torque: 185 kg-cm (13 ft-lb, 18 Nm)

INSTALL INTAKE PIPE

(@) Connect the air hose and install a new gasket and the
intake pipe with the three bolts.

Torque: 200 kg-cm (14 ft-1b, 20 Nm)
(b) Connect boost compensator vacuum hose.

FILL ENGINE WITH COOLANT (See page CO-5)
START ENGINE AND CHECK FOR LEAKS
CHECK ENGINE OIL LEVEL
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FUEL SYSTEM

NOTE: For troubleshooting procedures, refer to TROUBLE-
SHOOTING (EM Section).
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FU-2 FUEL SYSTEM - Description

DESCRIPTION
Fuel Filter
Overflow Pipe
==
Fuel Injection
Nozzle |‘|

Fuel Pump

>

o3

m 1‘1

Fuel Tank

|
W

FU2893

FUEL SYSTEM

Fuel is drawn up from the fuel tank through the fuel filter (sedimenter) by the feed pump built into the
injection pump. The fuel drawn up is then sent into the pump housing. Fuel compressed in the pump housing
is distributed to the injection nozzles according to the injection order, and injected at high pressure into the
combustion chamber. Excess fuel in the pump housing flows through the overflow valve and along the
overflow pipe and returns to the fuel tank. The fuel cycle provides both cooling and lubrication for the pump.
The cycling of fuel through the pump chamber warms the fuel so that it is prevented from becoming wax-like
at cold temperatures.



FUEL SYSTEM — Description FU-3

Injection Pump (VE Pump)

TO OVERFLOW
Adjusting Lever PIPE
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Valve /s Fuel Cut
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Valve

FROM FUEL
FILTER

Drive Shaft
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TO INJECTION
NOZZLE

K
Delivery
Valve

Feed Pump Coupling / / Spill Ring

Roller Timer Face
Piston Camplate

FU2299

OPERATION

» The centrifugal force type feed pump takes up a fixed volume of fuel with each turn. The fuel expulsion
pressure from the feed pump is controlled by operation of the pressure regulator valve.

+ Fuel is sent from the outlet side of the feed pump, through the hole in the upper part of the feed pump cover
and into the pump body.

* The pump plunger also rotates as it moves up and down. After the fuel is drawn in, it is distributed under
pressure to the delivery valve of each cylinder according to the injection order.

» The centrifugal force type all speed governor installed in the upper part of the injection pump moves the spill
ring obstructing the plunger spill port and controls the fuel injection volume.

» The hydraulic type timer installed in the lower part of the injection pump is operated by the fuel pressure of
the pump housing, and movement of the roller ring by the timer advances the injection angle and controls
the injection timing.

» The fuel cut solenoid valve is connected to the starter switch IG circuit, and when the starter switch is turned
to OFF, the current is cut off, the solenoid is de-energized, fuel is cut off and the engine stops.

+ High Altitude Compensation (HAC) Device
Due to the decrease in atmospheric pressure at high altitudes, the air fuel ratio becomes more dense and the
smoke density increases. To prevent this, the device automatically reduces the fuel injection volume for full
loads in response to the altitude.

* Boost Compensator with turbocharger
The boost compensator is installed on the upper part of the governor of the injection pump. Turbocharged
air pressure moves the diaphragm and push rod up and down, this movement is conveyed to the spill ring
and the fuel injection volume increases according to the degree of movement.



FU-4 FUEL SYSTEM - Replacement of Fuel Filter

REPLACEMENT OF FUEL FILTER

1. DISCONNECT FUEL FILTER WARNING SWITCH
CONNECTOR

2. DRAIN FUEL FROM FUEL FILTER

(@) Connect a vinyl hose to the drain cock, and insert the
other end of the vinyl hose in a container.

(b) Loosen the drain plug, and drain the fuel.

3. REPLACE FUEL FILTER

A. Remove fuel filter
Using SST, remove the fuel filter.
SST 09228-64010

FU2738

B. Remove fuel filter warning switch from fuel filter
Using pliers, remove the warning switch and O-ring.

NOTICE: Be careful not to damage the warning
switch.

FU2653

C. Install fuel filter warning switch to new fuel filter
(@) Install a new O-ring to the warning switch.
(b) Apply fuel to the O-ring of the warning switch.

FU2272

(c) Install the warning switch to a new fuel filter by hand.

FU1779




FUEL SYSTEM - Replacement of Fuel Filter FU-5

D. Install new fuel filter
(@) Check and clean the fuel filter installation surface.
(b) Apply fuel to the gasket of a new fuel filter.

(c) Lightly screw the fuel filter into place, and tighten it
until the gasket comes into contact with the seat.

(d) Tighten it additional 3/4 turn by hand.

FU2744

4. FILL FUEL FILTER WITH FUEL
Operate the hand pump until you feel more resistance.

FU2743

5. CONNECT FUEL FILTER WARNING SWITCH
CONNECTOR

6. START ENGINE AND CHECK FOR FUEL LEAKS



FUEL SYSTEM - Fuel Heater System

FU-6

FUEL HEATER SYSTEM

SYSTEM CIRCUIT

PZJ70, 73, 75. HZJ70, 73, 75, HZB30 and HDB30
Starter Switch

AM 1G Fuse
o~—o—
ENGINE
10A (HZB30 and HDB30)
(Others) 15A (Others)

FL
AM1 1.25B (PZJ70,73,75 and HZJ70,73,75) i
MAIN 2.0L (HZB30 and HDB30) L Fuel Heater
and Vacuum
Switch
i Fuel Assembly
| Battery Heater
>
© g
S
= T | Battery
= —L_| (24V Type)
HZJ80 and HDJ80 Starter Switch
AM1
1G1
Fuse
IGN
Fuse 7.5A
TNO
FUEL-HTR
20A
<? FL
AM1
Fuel
50A Heater
Relay
FL
AM1 1.25B (Europe)
% MAIN 2.0L (Others)
Vacuum
- Switch Fuel Heater
_i_ | Battery and Vacuum
Switch
. Fuel Assembly
Heater

FU2888

FU2838




FUEL SYSTEM - Fuel Heater System FU-7

Qhmmeter INSPECTION OF COMPONENTS

Fuel Heater

INSPECT FUEL HEATER

(@) Apply a vacuum of 350 £ 50 mmHg (13.78 £ 1.97
in.Hg, 46.7 + 6.7 kPa) or more to the vacuum switch
port.

(b) Using an ohmmeter, measure the resistance between
terminal 1 and the switch body.

FU2233

Resistance: 0.5-2.0 Q at 20°C (68°F)

If the resistance is not as specified, replace the fuel heater
and vacuum switch assembly.

Ohmmeter 1 Vacuum Switch

1. INSPECT SWITCH CONTINUITY

Using an ohmmeter, check that there is no continuity
between terminal 1 and the switch body.

If continuity is not as specified, replace the fuel heater and
vacuum switch assembly.

2. INSPECT SWITCH OPERATION

(@) Apply a vacuum of 350 + 50 mmHg (13.78 + 1.97
in.Hg, 46.7 + 86.7 kPa) or more to the vacuum switch
port.

(b) Using an ohmmeter, check that there is continuity
between terminal 1 and the switch body.

If operation is not as specified, replace the fuel heater and
vacuum switch assembly.

Ohmmeter 1

< = FU2233
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FUEL SYSTEM - Fuel Heater System

2 1

|1
I

¢

BEODOS

No continuity

Continuity

BEQODO9

BEDO10

Fuel Heater Relay (HZJ80 and HDJ80 only)
LOCATION: In the engine compartment relay box.

1. INSPECT RELAY CONTINUITY

(@) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(c) Check that there is no continuity between terminals 2
and 4.

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(b) Apply battery voltage across terminals 1 and 3.

(¢) Using an ohmmeter, check that there is continuity
between terminals 2 and 4.

If operation is not as specified, replace the relay.



FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-9

INJECTION NOZZLES (1 PZand 1 HZ)
REMOVAL OF INJECTION NOZZLES

1HZ
Nozzl

e Leakage Pipe ® Gasket
/ Injection Nozzle
1PZ _ Nozzle Seat
Nozzle Leakage Pipe /Q Gasket /

1HZ

Fuel Hose

"
[kg-cm (ft-lb, N-m)| : Specified torque ( )
¢ Non-reusable part

FU2844

1. REMOVE INTAKE PIPE
(See step 6 on page EM-34)
2. REMOVE INJECTION PIPES

(@) Loosen the union nuts of the injection pipes from the
injection nozzles.

(b) Loosen the union nuts of the injection pipes from the
injection pump.

(c) Remove the three clamps and injection pipes.

FU2776




FU-10 FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ)

FU2767

FU2703

FU2702

FU2728

3. REMOVE NOZZLE LEAKAGE PIPE
(@) Disconnect the fuel hose from the nozzle leakage pipe.
(b) Remove the nuts, leakage pipe and gaskets.

4. REMOVE INJECTION NOZZLES
Using SST, remove the injection nozzles, seats and gaskets.
SST 09268-64010

HINT: Arrange the injection nozzles in correct order.

TEST OF INJECTION NOZZLES

1. INJECTION PRESSURE TEST

(@) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut.

CAUTION: Do not place your finger over the nozzle
injection hole.

(b) Pump the tester handle a few times as fast as possible
to discharge the carbon from the injection hole.

(c) Pump the tester handle slowly and observe the pres-
sure gauge.

(d) Read the pressure gauge just as the injection pressure
begins to drop.

Opening pressure:
New nozzle  145-155 kg/cm?
(2,062-2,205 psi)
(14,220-15,200 kPa)
Reused nozzle 135- 155 kg/cm?
(1,920-2,205 psi)
(13,239-15,200 kPa)



FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-11

HINT: Proper nozzle operation can be determined by a
swishing sound.

If the opening pressure is not as specified, disassemble he
nozzle holder and change the adjusting shim on the top of
the pressure spring. (See page FU-13).

Adjusted opening pressure: 135- 155 kglcm2
(1,920-2.205 psi)
(13,239-15,200 kPa)

Adjusting shim thickness

mm (in.)

0.900 (0.0354)
0.925 (0.0364)
0.950 (0.0374)
0.975 (0.0384)
1.000 (0.0394)
.025 (0.0404)
.050 (0.0413)
075 (0.0423)
100 (0.0433)
125 (0.0443)
150 (0.0453)
175 (0.0463)
200 (0.0472)

—_

1.275 (0.0502)
1.300 (0.0512)
1.325 (0.0522)
1.350 (0.0531)
1.375 (0.0541)
1.400 (0.0551)
1.425 (0.0561)
1.450 (0.0571)
1.475 (0.0581)
1,500 (0.0591)
1,525 (0.0600)
1,550 (0.0610)
1.575 (0.0620)

1.650 (0.0650)
1.675 (0.0659)
1.700 (0.0669)
1.725 (0.0679)
1.750 (0.0689)
1.775 (0.0699)
1.800 (0.0709)
1.825 (0.0719)
1.850 (0.0728)
1.875 (0.0738)
1.900 (0.0748)
1.925 (0.0758)
1.950 (0.0768)

225 (0.0482)
250 (0.0492)

1.600 (0.0630)
1.625 (0.0640)

T N N Tt Y (i e |

Good

I

Faulty

FU1347

Good

FU1481

HINT:

* Varying the adjusting shim thickness by 0.025 mm
(0.0010 in.) changes the injection pressure by about 4.5
kg/cm? (64 psi, 441 kPa) (1PZ).

* Varying the adjusting shim thickness by 0.025 mm
(0.0010 in.) changes the injection pressure by about 3.5
kg/cm? (50 psi, 343 kPa) (1HZ2).

* Only one adjusting shim should be used.
(f) There should be no dripping after injection.

LEAKAGE TEST

While maintaining pressure at about 10-20 kg/cm?
(142-284 psi, 981 -1,961 kPa) below opening pressure
(adjust by tester handle), check that there is no dripping for
10 seconds from the injection hole or around the retaining
nut.

If the nozzle drips within 10 seconds, replace or clean and
overhaul the nozzle assembly.

SPRAY PATTERN TEST

(@) The injection nozzle should shudder at a certain
pumping speed between 15 - 60 times (old nozzle) or
30 - 60 times (new nozzle) per minute.

(b) Check the spray pattern during shuddering.

If the spray pattern is not correct during shuddering, the
nozzle must be replaced or cleaned.



FU-12

FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ)

COMPONENTS

Nozzle Holder
Retaining Nut

[ 375 (27, 37)

Distance Piece

g?@m

S

Nozzle Holder Body

Pressure Spring

Adjusting Shim

Pressure Pin

FU2714

FU2908

FUO559

DISASSEMBLY OF INJECTION NOZZLES
DISASSEMBLE INJECTION NOZZLES

(@) Using SST, remove the nozzle holder retaining nut.
SST 09268-64010

NOTICE: When disassembling the nozzle, be careful
not to drop the inner parts.

(b) Remove the pressure spring, shim, pressure pin, dis-
tance piece and the nozzle assembly.

CLEANING AND INSPECTION OF INJECTION
NOZZLES

1.

NOZZLE CLEANING

(@) To wash the nozzles. Use a wooden stick and brass
brush. Wash them in clean diesel fuel.

HINT: Do not touch the nozzle mating surfaces with your
fingers.



FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-13

FU1349

FU1350

FUz701

One third of
its length

About
60 degrees

FU1351

FU1352

(b) Using a wooden stick, remove the carbon adhering to
the nozzle needle tip.

(c) Using a brass brush, remove the carbon from the
exterior of the nozzle body (except lapped surface).

(d) Check the seat of the nozzle body for burns or
corrosion.

(e) Check the nozzle needle tip for damage or corrosion.

If any of these conditions are present, replace the nozzle
assembly.

INSPECT NOZZLE ASSEMBLY
(@) Wash the nozzle in clean diesel fuel.

HINT: Do not touch the nozzle mating surfaces with your
fingers.

(b) Tilt the nozzle body about 60 degrees and pull the
needle out about one third of its length.

(c) When released, the needle should sink down into the
body vent smoothly by its own weight.

(d) Repeat this test, rotating the needle slightly each time.

If the needle does not sink freely, replace the nozzle
assembly.



FU-14 FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ)

FU29810

FU2756

s T— 1~

% £
EMBGAE6

ASSEMBLY OF INJECTION NOZZLES
(See page FU-12)

1.

ASSEMBLE INJECTION NOZZLE HOLDERS

(a) Assemble the nozzle holder retaining nut, the nozzle
assembly, distance piece, pressure pin, pressure
spring, adjusting shim and nozzle holder body, and
finger tighten the retaining nut.

(b) Using SST, tighten the retaining nut.

SST 09268-64010

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

NOTICE: Over torquing could cause nozzle deforma-

tion and needle adhesion or other defects.

PERFORM PRESSURE AND SPRAY PATTERN TEST
(See pages FU-10, 11)

INSTALLATION OF INJECTION NOZZLES
(See page FU-9)

1.

INSTALL INJECTION NOZZLES

(@) Place new gaskets and the nozzle seats into the
injection nozzle holes of the cylinder head.

(b) Using SST, install the injection nozzles.
SST 09268-64010
Torque: 650 kg-cm (47 ft-lb, 64 Nm)

NOTICE:
* Over torquing could cause nozzle deformation and
needle adhesion or other defects.

* When installing the injection nozzle, never torque
the nozzle holder body. Torque the retaining nut
section.

INSTALL NOZZLE LEAKAGE PIPE

(@) Install new gaskets and the leakage pipe with the nuts.
Torque: 300 kg-cm (22 ft-lb, 29 Nm)

(b) Connect the fuel hose to the return pipe.



FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-15

FU2776

3.

4.

5.

INSTALL INJECTION PIPES

(@) Place the two clamps on the intake manifold.
(b) Connect the injection pipes to injection nozzle.
Torque: 150 kg-cm (11 ft-lb, 15 Nm)

(c) Connect the injection pipes to injection pump.
Torque: 150 kg-cm (11 ft-lb, 15 Nm)
(d) Secure the injection pipes with clamps and bolts.

INSTALL INTAKE PIPE
(See step 3 on page EM-38)

START ENGINE AND CHECK FOR FUEL LEAKS



FU-16 FUEL SYSTEM - Injection Nozzles (1 HD-T)

INJECTION NOZZLES (1HD-T)
REMOVAL OF INJECTION NOZZLES

¢ Gasket _® Nozzle Leakage Pipe
;
Washer 5 @

=
Niazzle-Holder Clamp —&2 é%
O

®

Injection Nozzle

¢ O-Ring
€ Nozzle Seat

| kg-cm (ft-lb, N-m}| : Specified torque
® Non-reusable part

FU2845

1. REMOVE INTAKE PIPE
(See step 6 on page EM-34)
2. DISCONNECT INJECTION PIPES

Loosen the union nuts of the six injection pipes from the six
injection nozzles.

3. REMOVE NOZZLE LEAKAGE PIPE
(a) Disconnect the fuel hose from the nozzle leakage pipe.

(b) Remove the six hollow bolts, leakage pipe and twelve
gaskets.

,/q*_" \ EMB369




FUEL SYSTEM - Injection Nozzles (1 HD-T) FU-17

FU2774

4 b
Good Faulty

FU1354

7N /% TR

Good Faulty Faulty Faulty

FU2669

4. REMOVE INJECTION NOZZLES

(@) Remove the bolt, washer, nozzle holder clamp, injec-
tion nozzle and seat.

(b) Remove the O-ring from the injection nozzle.

HINT: Arrange the injection nozzles in correct order.

TEST OF INJECTION NOZZLES

1. LEAKAGE TEST

While maintaining pressure at about 10-20 kg/cm?
(142-284 psi, 981-1,961 kPa) below No.1 opening
pressure (adjust by tester handle), check that there is no
dripping for 10 seconds from the injection hole or around
the retaining nut.

If the nozzle drips within 10 seconds, replace or clean and
overhaul the nozzle assembly.

2. SPRAY PATTERN TEST

(@) The injection nozzle should shudder at a certain
pumping speed between 15 - 60 times (old nozzle) or
30-60 times (new nozzle) per minute.

(b) Check the spray pattern during shuddering.

If the spray pattern is not correct during shuddering, the
nozzle must be clean or replaced.



FU-18 FUEL SYSTEM - Injection Nozzles (1 HD-T)

COMPONENTS

Adjusting Shim

No.1 Pressure Spring
No.1 Pressure Pin A
I

Distance Piece

|
|
Nozzle Assembly i
#
//
Nozzle Holder i &
Retammg Nut Stralght Pin //
350 (25, 34)

Nozzle Holder Body

¢ O-Ring

A\
\

\'__-“‘_"__""'\

Adjusting Shim
Capsule Sub-Assembly

[kg-cm (ft-lb, N-m)]| : Specified torque
4 Non-reusable part st

DISASSEMBLY OF INJECTION NOZZLES

DISASSEMBLE INJECTION NOZZLES
(@) Remove the nozzle holder retaining nut.

NOTICE: When disassembling the nozzle, be careful
not to drop the inner parts.

(b) Remove the nozzle sub-assembly and distance piece,
straight pins, No.1 pressure pin, No.1 pressure spring,
adjusting shim, capsule sub-assembly and adjusting

FU2821 shim.

CLEANING AND INSPECTION OF INJECTION
NOZZLES

& — _7\ 1. NOZZLE CLEANING

(@) To wash the nozzles. Use a wooden stick and brass
brush. Wash them in clean diesel fuel.

HINT: Do not touch the nozzle mating surfaces with your
fingers.

FUO559




FUEL SYSTEM - Injection Nozzles (1 HD-T) FU-19

(b) Using a wooden stick, remove the carbon adhering to
the nozzle needle tip.

FUZ2748

(¢) Using a brass brush, remove the carbon from the
exterior of the nozzle body (except lapped surface).

(f
FU2749

(d) Check the seat of the nozzle body for bumns or
corrosion.

(e) Check the nozzle needle tip for damage or corrosion.

If any of these conditions are present, replace the nozzle
assembly.

FUOS62

2. INSPECT NOZZLE ASSEMBLY

gsnfe:;{g of ! (@) Wash the nozzle in clean diesel fuel.
;’ N HINT: Do not touch the nozzle mating surfaces with your
fingers.

(b) Tilt the nozzle body about 60 degrees and pull the
needle out about one third of its length.

FU2771

(¢) When released, the needle should sink down into the
body vent smoothly by its own weight.

/ ®, (d) Repeat this test, rotating the needle slightly each time.

If the needle does not sink freely, replace the nozzle
assembly.

(AR
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FUEL SYSTEM - Injection Nozzles (1 HD-T)

FU2902

FU2B98 FU28399

Dimension (2

SST

FU2904
FU2900

ASSEMBLY AND ADJUSTMENT OF
INJECTION NOZZLES
(Seepage FU-18)

1.

ADJUST PRE-LIFT

NOTICE: Pre-lift adjustment requires great preci-
sion, so when performing this operation, make sure
everything is clean and that no foreign substances are
trapped.

(@) Install the SST to the dial indicator so that the
protrusion shown in the illustration is 2.0 mm
(0.079 in.) or less.

SST 09268-17010

(b) Set the dial indicator scale to 0 mm (0 in.) on top of
SST or surface plate.

SST 09268-17010

(c) Place the nozzle sub-assembly, distance piece,
straight pins and No.1 pressure pin on the SST as
shown in the illustration.

SST 09268-17010

(d) Install SST holes to the straight pins and measure
dimension 71.

SST 09268-17010
Dimension £2 (Reference): 4.70 mm (0.1850 in.)



FUEL SYSTEM - Injection Nozzles (1 HD-T) FU-21

7.0 mm
FU2912

FU2802

Straight Pin
Capsule
Sub- Assemb!y

pE;

Adjusting Sim

Nozzle Holder Body

FU2897

FU2803
FU2814

(e) Install SST to the dial indicator so that the protrusion
shown in the illustration is 7.0 mm (0.276 in.) or less.

SST 09268-17010

(f) Set the dial indicator scale to 0 mm (0 in.) on top of
SST or surface plate.

SST 09268-17010

(9) Place the adjusting shim, the capsule sub-assembly
and straight pins on the nozzle holder body.

(h) Install SST holes to the straight pins and measure
dimension £1.

SST 09268-17010
Dimension f1 (Reference): 4.79 mm (0.1886 in.)



FU-22

FUEL SYSTEM - Injection Nozzles (1 HD-T)

(i) Subtract the dimension £2 from the dimension £1.
Pre-lift: 0.08 - 0.10 mm (0.0031 - 0.0039 in.)

If the pre-lift dimension is not as specified, change the
adjusting shim on the top of the capsule sub-assembly.

Adjusting shim thickness mm (in.)

——

Leave a gap

FU2906
FU2813

0.700 (0.0276)
0.750 (0.0295)
0.800 (0.0315)
0.850 (0.0335)
0.900 (0.0354)
0.950 (0.0374)
0.975 (0.0384)
1.000 (0.0394)
1.025 (0.0404)
1.050 (0.0413)
1.075 (0.0423)
1.100 (0.0433)
1.125 (0.0443)
1.150 (0.0453)
1.175 (0.0463)
1.200 (0.0472)
1.225 (0.0482)
1.250 (0.0492)
1.280 (0.0504)
1.290 (0.0508)
1.300 (0.0512)

1.310 (0.0516)
1.320 (0.0520)
1.330 (0.0524)
1.340 (0.0528)
1.350 (0.0531)
1.360 (0.0535)
1.370 (0.0539)
1.380 (0.0543)
1.390 (0.0547)
1.400 (0.0551)
1.410 (0.0555)
1.420 (0.0559)
1.430 (0.0563)
1.440 (0.0567)
1.450 (0.0571)
1.460 (0.0575)
1.470 (0.0579)
1.480 (0.0583)
1.490 (0.0587)
1.500 (0.0591)
1.510 (0.0594)

1.520 (0.0598)
1.530 (0.0602)
1.540 (0.0606)
1.550 (0.0610)
1.560 (0.0614)
1.570 (0.0618)
1.580 (0.0622)
1.590 (0.0626)
1.600 (0.0630)
1.610 (0.0634)
1.620 (0.0638)
1.630 (0.0641)
1.640 (0.0646)
1.650 (0.0650)
1.660 (0.0654)
1.670 (0.0657)
1.680 (0.0661)
1.690 (0.0665)
1.700 (0.0669)
1.750 (0.0689)
1.800 (0.0709)

FL2892

HINT: If the shim is made thicker, the pre-lift is decreased.

CHECK NO.2 OPENING PRESSURE

(@) Loosen by one or two turns the plug screw of the
capsule sub-assembly with SST.

SST 09268-17010

HINT: When the plug screw is loosened by one or two
turns, the pre-lift from installation in the nozzle holder be-
comes 0 mm (0 in.).

(b) Assemble the following parts:
(1) Nozzle holder body
(2) Adjusting shim selected in step 1 above

(3) Capsule sub-assembly in the condition from step
2 (a)

(4) No.1 pressure pin
(5) Distance piece
(6) Straight pins

(7)

7) Nozzle sub-assembly
(8) Retaining nut

NOTICE: Do not assemble the No.1 pressure spring
and the adjusting shim for adjustment of the No.1
opening pressure.



FUEL SYSTEM - Injection Nozzles (1 HD-T) FU-23

FU2B63

\

!

L1

Faulty

Good
FU2670

HINT: Align the holes of the nozzle body, distance piece
and nozzle holder body.

(c) Using a 14 mm deep socket wrench, torque the
retaining nut.

Torque: 350 kg-cm (25 ft-lb, 34 N-m)

NOTICE: Over torquing could cause nozzle deforma-
tion and needle adhesion or other defects.

(d) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut.

CAUTION: Do not place your finger over the nozzle
injection hole.

(e) Pump the tester handle a few times as fast as possible
to discharge the carbon from the injection hole.

(f) Pump the tester handle slowly and observe the pres-
sure gauge.

(9) Read the pressure gauge just as the injection pressure
begins to drop.

No.2 opening pressure (Inspection pressure):
132-138 kg/cm?
(1,877-1,963 psi, 12,945-13,533 kPa)

HINT: Proper nozzle operation can be determined by a
swishing sound.

If the opening pressure is not as specified, replace the
capsule sub-assembly.

HINT: The No.2 opening pressure is already adjusted for
the new capsule sub-assembly.

(h) There should be no dripping after injection.



FU-24 FUEL SYSTEM - Injection Nozzles (1 HD-T)

FU2805

FU2750

FU2869

(i) After checking the No.2 opening pressure, remove the
capsule sub-assembly and tighten the plug screw with
SST.

SST 09268-17010
Torque: 25 kg-cm (21 in.-lb, 2.5 N-m)

ADJUST NO.1 OPENING PRESSURE

(@) Assemble the nozzle holder body, adjusting shim
selected in step 1, the capsule sub- assembly, adjust-
ing shim for adjustment of No.1 opening pressure,
No.1 pressure spring, No.1 pressure pin, distance
piece, straight pins and the nozzle sub-assembly, and
finger tighten the retaining nut.

HINT:
+ Align the holes of the nozzle body, distance piece and
nozzle holder body.

* When the thickness of the originally used adjusting shim
is not known, use a shim 1.5 mm (0.59 in.) thick instead.

(b) Using a 14 mm deep socket wrench, torque the
retaining nut.

Torque: 350 kg-cm (25 ft-1b, 34 N-m)

NOTICE: Over torquing could cause nozzle deforma-
tion and needle adhesion or other defects.

(c) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut.

CAUTION: Do not place your finger over the nozzle
injection hole.



FUEL SYSTEM - Injection Nozzles (1 HD-T)

FU-25

FU2884

(d) Pump the tester handle slowly and observe the pres-
sure gauge.

(e) Read the pressure gauge just as the injection pressure
begins to drop.

No.1 opening pressure:

180-190 kg/cm®

(2,560-2,702 psi)
(17,652-18,633 kPa)

HINT: Proper nozzle operation can be determined by a
swishing sound.

If the opening pressure is not as specified, disassemble the
nozzle and change the adjusting shim on the top of the
No.1 pressure spring.

Adjusting shim thickness

mm (in.)

48

Faulty

Good
FU2670

0.700 (0.0276)
0.750 (0.0295)
0.800 (0.0315)
0.850 (0.0335)
0.900 (0.0354)
0.950 (0.0374)
0.975 (0.0384)
1.000 (0.0394)
1.025 (0.0404)
1.050 (0.0413)
1.075 (0.0423)
1.100 (0.0433)
1.125 (0.0443)
1.150 (0.0453)
1.175 (0.0463)
1.200 (0.0472)
1.225 (0.0482)
1.250 (0.0492)
1.280 (0.0504)
1.290 (0.0508)
1.300 (0.0512)

1.310 (0.0516)
1.320 (0.0520)
1.330 (0.0524)
1.340 (0.0528)
1.350 (0.0531)
1.360 (0.0535)
1.370 (0.0539)
1.380 (0.0543)
1.390 (0.0547)
1.400 (0.0551)
1.410 (0.0555)
1.420 (0.0559)
1.430 (0.0563)
1.440 (0.0567)
1.450 (0.0571)
1.460 (0.0575)
1.470 (0.0579)
1.480 (0.0583)
1.490 (0.0587)
1,500 (0.0591)
1,510 (0.0594)

520 (0.0598)
530 (0.0602)
540 (0.0606)
550 (0.0610)
560 (0.0614)
570 (0.0618)
580 (0.0622)
590 (0.0626)
.600 (0.0630)
1.610 (0.0634)
1.620 (0.0638)
1.630 (0.0641)
1.640 (0.0646)
1.650 (0.0650)
1.660 (0.0654)
1.670 (0.0657)
1.680 (0.0661)
1.690 (0.0665)
1.700 (0.0669)
1.750 (0.0689)
1.800 (0.0709)

T NS JUPESTT R T P P Y R 5

HINT:

* Varying the adjusting shim thickness by 0.01
(0.0004 in.) changes the injection pressure by about 1.5
kg/cm? (21 psi, 147 kPa).

* Only one adjusting shim should be used.

(f) There should be no dripping after injection.

mm



FU-26 FUEL SYSTEM - Injection Nozzles (1 HD-T)

INSTALLATION OF INJECTION NOZZLES
(See page FU-17)

1. INSTALL INJECTION NOZZLES
(@) Install a new O-ring to the injection nozzle.

EMBEQ2

(b) Install new nozzle seats into the injection nozzle hole
of the cylinder head.

(c) Install the injection nozzles with the washer, nozzle
holder clamp and bolt.

Torque: 400 kg-cm (29 ft-1b, 39 N-m)

2. INSTALL NOZZLE LEAKAGE PIPE
(@) Install new gaskets and the leakage pipe with the

/ O Pk hollow bolts.
- = Torque: 125 kg-cm (9 ft-lb, 12 N-m)
@f’ f__,,,f:;/’” @ (b) Connect the fuel hose to the return pipe.
,f”/ >
— :
= /
- N ( EM837

3. CONNECT INJECTION PIPES
Connect the injection pipes to injection nozzle.
Torque: 250 kg-cm (18 ft-Ib, 25 N-m)

// FU2753

4. INSTALL INTAKE PIPE
(See step 3 on page EM-38)

5. START ENGINE AND CHECK FOR FUEL LEAKS



FUEL SYSTEM - Injection Pump FU-27

INJECTION PUMP
REMOVAL OF INJECTION PUMP

Accelerator
Connecting Rod Water By-Pass
Hose

4 O-Ring
=
1PZ and 1HZ (M/T) £
: - for Europe
Cylinder Block &
Insulator )\

1PZ and 1HZ (HZJ70, 73, 75)
Fuel Pipe

Injection Pipe

(&

1PZ and THZ

[150(11,15) |

1HD-T

Clamp

[kg-cm (ft-lb, N-m)| : Specified torque
4 Non-reusable part FU2782
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FUEL SYSTEM — Injection Pump
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FU2710

1.

10.

11.

12.

13.

14.

(w/ACSD)
DRAIN COOLANT (See page CO-5)

REMOVE TIMING BELT
(See steps 1 to 3 on pages EM-33 to 34)

REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See step 5 on pages EM-34)

DISCONNECT ACCELERATOR CONNECTING ROD

(A/IT)
DISCONNECT THROTTLE CABLE

(w/ AIC)
DISCONNECT A/C IDLE-UP VACUUM HOSE

(w/ ACSD)
DISCONNECT WATER BY-PASS HOSES FROM
THERMO WAX

DISCONNECT INJECTION PUMP CONNECTOR
DISCONNECT FUEL HOSES FROM INJECTION PUMP

(1HD-T)
DISCONNECT BOOST COMPENSATOR HOSE

(W/PCS)
DISCONNECT PCS VACUUM HOSE

(W/BACS)
DISCONNECT BACS VACUUM HOSE

REMOVE INJECTION PIPES
(See step 2 on page FU-9)

REMOVE INJECTION PUMP

(@) Using SST, remove the injection pump drive gear set
nut.

SST 09330-00021

(b) Remove the bolt holding the injection pump to pump
stay.



FUEL SYSTEM — Injection Pump FU-29

EMB782

(c) Before removing the injection pump, check if the
period lines are aligned.

If not, place new matchmarks for reinstallation.

(d) Remove the two nuts holding the injection pump to
the timing gear case.

(e) Using SST, remove the injection pump.

SST 09213-60017 (09213-00020, 09213-00030,
09213-00060) and 09950-20017

NOTICE:

* Tighten the two bolts more than 8 mm (0.31 in.).

» Set SST so that it is balanced.

* Do not hold or carry the injection pump by the
adjusting lever.

* Do not put the injection pump (with HAC, or for the
1 HD-T) at an angle more than 45° from the horizon-
tal.

() Remove the cylinder block insulator (1 PZ and 1 HZ
(M/T) for Europe).

(g) Remove the O-ring from the injection pump.



FU-30

FUEL SYSTEM - Injection Pump

COMPONENTS

1PZ (w/o HAC) and 1HZ (w/o HAC)

230 (17, 23)

& Gasket 0¥ £, Outlet Pipe

8

Adjusting

Lever & F i,
Return ull-Load
Spring @ Set Screw
\ Cover
\-./,
Dash Pot
le Speed
Adjusting
Screw
Governor Cover % Gasket
¢ Gasket
1HD-T

PCS Actuator

No.1 PCS Lever

Washer (f

4 0-Ring
No.2 PCS Lever_

Connecting Pin
& Gasket

[kg-cm (ft-Ib, N-m)] : Specified torque
¢ Non-reusable part

1PZ (w/ HAC) and 1HZ (w/ HAC)

Pnematic
Bellows
Cover

Rubber

Cap
Pnematic
Bellows

Gasket

Shim

Push Rod

Pnematic
Bellows
Spring

Connecting Pin
& Gasket

Lever Control Lever
Control Support Pin A
Spring # Gasket @%

Diaphragm Cover

Diaphragm

@7 Spring

Shim

,ﬁ—— No.2 Overflow Screw

:r & Gasket
{ ; m\\@\' 230 (17, 23)
A

@ Fuel OQutlet Pipe
”) & Gasket
=i
= |
: Cover
g Dash Pot

® Gasket
b2
Control Lever
@
Support Pin

4 Gasket

FU28S0 FU2654
FU2891




FUEL SYSTEM - Injection Pump

FU-31

COMPONENTS (Cont'd)

& Gasket

4 0-Ring

\. 9 Fuel In
Pipe
Regulator N@ l

Valve
¢ Gasket

Fuel Inlet

¢ O-Ring

Pickup Sensor

& Oil Seal

[kg-cm (ft-b, N-m)| : Specified torque
4 Non-reusable part

Hollow Screw

¢ 0-Ring Damper Spring

Speed Control
Spring

Washer

Spring Seat

(w/ACSD)
Idle-Up Lever

Pump Body
& O-Ring

(w/ACSD)
Thermo Wax

FU2773




FU-32 FUEL SYSTEM - Injection Pump

COMPONENTS (Cont'd)

Bearing

Stop Ring
Governor Sleeve

Flyweight

No.1 Flyweight Bearing Retainer
Washer
E-Ring Distributive
Head Plug
Governor Shaft

@—Sleeve Plug

No.2 Flyweight

Washer Fuel Cut & Gasket
¢ O-Ring Solencnd Distributive
Flyweight i Head Plug Bolt
Holder i
Governor Gear
@ Adjusting Washer Lead Wire Valve
Lever Support i
Spring Stramer ._

//l
// I
| <

Plunger Spring Shim '

Delivery Valve
Holder

3
. \ S
Plunger Spring P4 Sprmgrlng Seat
Spill Ring Delwery Valve
4 Gasket
Upper Plunger Plate |
= . ¢ O-Ring I ﬁ
L/

Pump Plunger Plunger Spring ;
Guide Drive Shaft

Upper Spring Seat 7
Distributive Head

Drive Shaft Washer <2

Rubber/

Lower Spring Seat
Fee
Lower Plunger Plate ki & 2
Pl . ///
Ly o
< ; | Fuel Pump Liner ¢ JOIH! -~ Face Camplate
"i<: <

Drlve Gear

/

Timer Adjusting Screw Stopper Pin
Slide Pin
Timer 0
Sub-Piston
Timer Piston

¢ O-Ring
4 Non-reusable part LH Timer Cover

@
) ( Roller Ri @ O
N Blade | Rofler Ring %
Fuel Pump Rotor :
|
% |I L Coupling Spring
L Coupling
*
Gasket Roller and Washer
Timer Spring Clnp

FU2737
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' DISASSEMBLY OF INJECTION PUMP
(See pages FU-30, 31 and 32)
1. MOUNT PUMP ASSEMBLY TO SST (STAND)

SST 09241 -76022 and 09245-54010

2. REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT

3. (w/AIC)
Fu2660 REMOVE IDLE-UP ACTUATOR

4. REMOVE TWO FUEL PIPES

Place the matchmarks on the fuel inlet pipe and governor
cover.

: 5. (w/ ACSD)
- /“7/ REMOVE IDLE-UP LEVER

| Using a 5 mm hexagon wrench, remove the three bolts and
A, idle-up lever.

5 mm
Hexagon
Wrench

FU2856

6. (w/ ACSD)
REMOVE THERMO WAX

(@) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°.

(b) Put a metal plate (thickness of 3.5-7.5 mm)
(0.138-0.295 in.) between the cold starting lever
and thermo wax plunger.

FU2833

(¢) Using a 5 mm hexagon wrench, remove the two bolts,
thermo wax and O-ring.

5 mm
Hexagon

Wrench EljaRa
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7. (w/ PCS)
REMOVE PCS ACTUATOR
(@) Remove the PCS adjusting screw.
(b) Remove the clip.

FLI2855

(c) Using a 5 mm hexagon wrench, remove the two bolts
and PCS actuator assembly.

Hexagon
Wrench

FU2857

8. (w/ PCS)
REMOVE NO.1 PCS LEVER

Remove the nut and No.1 PCS lever.

FU2858

9. (w/ Dash Pot)
REMOVE DASH POT

Remove the dash pot and gasket.

FU2859

10. REMOVE FUEL CUT SOLENOID
(a) Disconnect the lead wire connector from the bracket.
(b) Disconnect the dust cover from the fuel cut solenoid.
(c) Remove the nut, lead wire and dust cover.

)
3
FU2826
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(d) Remove the fuel cut solenoid, O-ring, spring, valve,
strainer and wave washer.

11. (W/TACHOMETER)
REMOVE PICKUP SENSOR

Remove the pickup sensor and O-ring.

FU2797

12. REMOVE ADJUSTING LEVER
(@) Place the matchmarks on adjusting lever and shaft.

(b) Remove the nut, return spring guide, adjusting lever
"3\ and return spring.
.r/’-'_

FU2853

13. REMOVE GOVERNOR COVER

(@) (w/HACand 1HD-T)
Remove the idle speed adjusting screw.

(b) Using a 5 mm hexagon wrench, remove the four bolts.

5 mm
Hexagon

FU2131
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(c) Disconnect the speed control spring from the spring
seat, and remove the spring seat, damper spring,
speed control spring, the governor cover and adjust-
ing lever shaft assembly and gasket.

FU2292

14. REMOVE GOVERNOR ADJUSTING LEVER SHAFT
FROM GOVERNOR COVER
Remove the following parts from the governor cover.
(1) Adjusting lever shaft, O-ring and washer
assembly
(2) O-ring
(8) Washer

FU2268

15. (1PZ(w/HAC) and1HZ(w/HAC))
DISASSEMBLE HIGH ALTITUDE COMPENSATOR

A. Remove lever control spring
Remove the bolt, gasket and lever control spring.

FU2157

B. Remove pneumatic bellows
(@) Using a 5 mm hexagon wrench, remove the four bolts.

Hexagon
Wrench

FU2662
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FU2655

Hexagon
Wrench

FU2132

FLI2159

(b) Remove the following parts:
(1) Pneumatic bellows cover
(2) Gasket
(3) Shims
NOTICE: Note the number of the shims.
(4) Pneumatic bellows
(5) Two rubber caps
(6) Push rod
(7) Pneumatic bellows spring

Remove control lever

(a) Using a 4 mm hexagon wrench, remove the two bolts
and gaskets.

(b) Using a small screwdriver, push out the support pin
and remove the control lever.

(c) Using needle nose pliers, remove the connecting pin.

NOTICE: Be careful not to damage the connecting.
Tape the tip of the pliers.
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16. (1HD-T)
DISASSEMBLE BOOST COMPENSATOR

A. Remove lever control spring
Remove the bolt, gasket and lever control spring.

FU2766

B. Remove boost compensator diaphragm
(@) Using a 5 mm hexagon wrench, remove the four bolts.

5 mm
Hexagon
Wrench

FU2736

(b) Remove the following parts:
(1) Diaphragm cover

(2) Diaphragm

(3) Spring

(4) Boost compensator shim

FU2824

C. Remove guide bushing

FU2887

D. Remove control lever

(@) Using a 4 mm hexagon wrench, remove the two bolts
and gaskets.

Hexagon
Wrench

FU2132
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FU2698

17.

(b) Using a small screwdriver, push out the support pin
and remove the control lever.

(c) Using needle nose pliers, remove the connecting pin.

NOTICE: Be careful not to damage the connecting
pin. Tape the tip of the pliers.

Remove ISlo.2 PCS lever

Remove the following pars from the the governor cover.
(1) No.2 lever, O-ring and washer assembly
(2) O-ring
(3) Washer

Remove No.2 overflow screw
Remove the cover and No.2 overflow screw.

CHECK FLYWEIGHT HOLDER THRUST CLEARANCE
(See step 20 on page FU-58)

Thrust clearance: 0.15-0.35 mm
(0.0059-0.0138 in.)
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FUEL SYSTEM - Injection Pump

FU2809

5 mm

Hexagon , ,,
Wrench L&\ ;

FU2811

FU2825

FU2798

18. REMOVE GOVERNOR SHAFT AND FLYWEIGHT

19.

20.

HOLDER

(@) Remove the governor shaft lock nut by turning it
clockwise.

NOTICE: The governor shaft and lock nut have LH
threads.

(b) Using a 5 mm hexagon wrench, remove the governor
shaft clockwise, and remove the following part:

(1) Flyweight holder assembly
(2) No.1 flyweight washer
(3) Governor gear adjusting washer

HINT: Be careful not to drop the two washers into the
pump housing.

(c) Remove the following parts from the flyweight holder.
(1) Governor sleeve
(2) No.2 flyweight washer
(3) Four flyweights

REMOVE INJECTION PUMP STAY

Using a 5 mm hexagon wrench, remove the three bolts and
stay.

REMOVE DISTRIBUTIVE HEAD PLUG
Using SST, remove the distributive head plug.
SST 09260-54012 (09262-54010)
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FU2799

FU2734

>0p -
o> o
Ofr @
o@r e
gl
Qo

Hexagon
Wrench

FU2700

21. REMOVE DELIVERY VALVE HOLDERS

(a) Using SST, remove the delivery valve holders, springs
and spring seats.

SST 09260-5401 2 (09269-54020)
(b) Remove the delivery valves and gaskets.

NOTICE: Do not touch the sliding surfaces of the
delivery valve with your hand.

HINT: Arrange the delivery valves, springs, spring seats
and holders in order.

22. REMOVE DISTRIBUTIVE HEAD
(@) Using a 5 mm hexagon wrench, remove the four bolts.
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(b) Remove the distributive head and following parts:
(1) Two lever support springs
(2) Two plunger spring guides
(3) Two plunger spring shims
(
(

I

ESE

w

4) Two upper spring seats
5) Two plunger springs

FU2806

23. REMOVE PUMP PLUNGER

- m> Using SST, remove the pump plunger and plunger adjust-
/ ing shim together with the following parts:

s, (1) Spill ring

(2) Lower spring seat

(3) Upper plunger plate

(4) Lower plunger plate
SST 09260-54012 (09269-54030)

.-?‘ (2)
(3)
._ (4)

Plunger

St FU2849

NOTICE: Do not touch the sliding surfaces of the
pump plunger with your hand.

FL2664

24, REMOVE GOVERNOR LINK

Using SST, remove the two support bolts, gaskets and
governor link.

SST 09260-54012 (09269-54040)

FU2828

25. REMOVE FACE CAMPLATE AND COUPLING
Remove the face camplate, spring and coupling.

FU2803
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26. REMOVE ROLLER RING AND DRIVE SHAFT
(@) Remove the timer clip and stopper pin.

FU2835

(b) Push the slide pin toward inside.

FU2790

(c) (1PZ)
Push the drive shaft, and remove the roller ring, three
rollers and shims assembly.

(1 HZ and 1HD-T)
Push the drive shaft, and remove the roller ring, four
rollers and shims assembly.

FU2864

NOTICE:
* Be careful not to drop the rollers.

* Do not alter the position or assembly of the rollers.

1PZ

FU2901

FU2794
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(d) Remove the drive shaft, governor drive gear, two joint
rubbers assembly, set key and drive shaft washer.

FU2795

Joint
Drive  Rubber

Gear

() Remove the drive gear and two joint rubbers from the
drive shaft.

FU2280

5 mm
Hexagon
Wrench

27. REMOVE TIMER
(a) Using a 5 mm hexagon wrench, remove the four bolts.

FLIZ264

(b) Remove the following parts:

(1) LH timer cover, timer adjusting screw and nut
assembly

(2) Spring

(3) O-ring

(4) RH timer cover
(5) O-ring

(6) Piston

FU2885 (7) Sub-piston

5 mm
Hexagon
Wrench

i\

(c) Remove the nut from the LH timer cover.

(d) Using a 5 mm hexagon wrench, remove the timer
adjusting screw.

(e) Remove the O-ring from the timer adjusting ring.

FU2161
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28. REMOVE FUEL FEED PUMP
(@) Remove the two screws.
(b) Using a piece of wire, remove the feed pump cover.
(¢) Remove the feed pump rotor, four blades and liner.

NOTICE:
* Be careful not to interchange the blade positions.

* Be careful not to damage the pump body.

FU2B65

29. REMOVE REGULATOR VALVE
Using SST, remove the regulator valve and two O-rings.
SST 09260-54012 (09262-54020)

FU2829

30. REMOVE FUEL INLET HOLLOW SCREW
Remove the hollow screw and gasket.

FU2834
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FU2732

gl FUD178 FUD179

FUD175 FUD176

INSPECTION OF INJECTION PUMP
COMPONENTS

NOTICE: Do not touch the sliding surfaces of the
pump plunger and delivery valves.

INSPECT DELIVERY VALVES
(IPZandiHZ)

(@) Pull up the valve and close the hole at the valve seat
bottom end with your thumb.
When the valve is released, it should sink down
quickly and stop at the position where the relief ring
closes the valve seat hole.

(b) Close the hole at the valve seat bottom end with your
thumb.
Insert the valve into the valve seat and press down
with your finger. When your finger is released, the
valve should rise back to its original position.

(c) Remove your thumb from the valve seat hole.
The valve should close completely by its own weight.

If operation is not as specified, replace the valve as a set.

HINT: Before using a new valve set, wash off the rust
prevention compound with light oil or gasoline. Then
re-wash with diesel fuel and perform the above tests.

(1HD-T)

Pull up the valve. When the valve is released, it should sink
down quickly.

If operation is not as specified, replace the valve as a set.
HINT: Before using a new valve set, wash off the rust

prevention compound with light oil or gasoline. Then
re-wash with diesel fuel and perform the above tests.
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FUO180

FU2731

Squareness

EM0988

EMOBO01

2,

INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

(@) Tilt the spill ring (distributive head) slightly and pull
out the plunger.

(b) When released, the plunger should sink down
smoothly into the spill ring (distributive head) by its
own weight.

(¢) Rotate the plunger and repeat the test at various
positions.

If the plunger sticks at any position, replace the parts as a
set.

(d) Insert the governor link ball pin into the spill ring and
check that it moves smoothly without any play.

INSPECT PLUNGER SPRINGS FOR SQUARENESS

Using a steel square, check the squareness of the plunger
springs.

Maximum squareness: 2.0 mm (0.079 in.)

If squareness is greater than maximum, replace the springs.

INSPECT SPRING LENGTH
Using vernier calipers, measure the free length of each
spring.
Spring free length:
Delivery valve spring

1PZand 1HZ 24.4 mm (0.961 in.)

1HD-T 19.1 mm (0.752 in.)
Plunger spring

1PZand1HZ 30.0 mm (1.181 in.)

1HD-T 31.2 mm (1.228 in.)
Coupling spring

1PZand 1HZ 16.6 mm (0.654 in.)

1HD-T 15.5 mm (0.610 in.)

Pneumatic bellows spring (w/ HAC)
1PZand1HZ(w/ HAC)
35.0 mm (1.378 in.)
Boost compensator spring
1HD-T (Europe) 19.7 mm (0.776 in.)
1 HD-T (Others w/o BACS)
19.6 mm (0.772 in.)
1 HD-T (Others w/ BACS)
21.8 mm (0.858 in.)

If the free length is not as specified, replace the spring(s).
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FUO182 FU01E3

® ©

Battery
FUO184

FU2119

FLIZ2866

FUZB67

5.

INSPECT ROLLER RING AND ROLLERS
Using a dial indicator, measure the roller height.
Roller height variation: 0.02 mm (0.0008 in.)

If the variation is greater than specification, replace the
roller ring and roller as a set.

INSPECT FUEL CUT SOLENOID

(@) Connect the solenoid valve body and terminal to the
battery terminals.

(b) You should feel the click from the solenoid valve when
the battery power is connected and disconnected.

If the solenoid valve is not operating properly, replace it.

INSPECT PICKUP SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance: 600-800 Q
If resistance is not as specified, replace the sensor.

IF NECESSARY, REPLACE OIL SEAL
(@) Using a wrench, pry out the oil seal.

NOTICE: Be careful not to damage to the pump
body.

(b) Apply NP grease to the lip of a new oil seal.

(c) Using a 22 mm socket wrench, tap in the oil seal until
its surface is flush with the pump housing.
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ASSEMBLY OF INJECTION PUMP
(See pages FU-30, 31,32)

1. MOUNT PUMP BODY TO SST (STAND)
SST 09241 -76022 and 09245-54010

2. INSTALL FUEL INLET HOLLOW SCREW
Install a new gasket and the hollow screw.
Torque: 375 kg-cm (27 ft-lb, 37 Nm)

FU2834

3. INSTALL REGULATOR VALVE
(@) Install the two O-rings to the regulator valve.
(b) Using SST, install the regulator valve.
SST 09260-54012 (09262-54020)
Torque: 90 kg-cm (78 in.-lb, 8.8 Nm)

2 Fi 7 ‘ | FU2830

4. INSTALL FUEL FEED PUMP
(@) Install the liner, rotor and four blades.

(b) Check that the liner and blades are facing in the
correct direction, as shown.

(¢) Check that the blades move smoothly.

(d) Align the fuel outlet holes of the cover and liner.
(e) Install the pump cover with the two screws.
Torque: 25 kg-cm (22 in.-lb, 2.5 Nm)

FUO451

(f) Check that the rotor moves smoothly.

SN
ol

FUO311
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FU0192

Joint Rubber

FU0193

FU2838

FU2263

.

INSTALL DRIVE SHAFT
(@) Install the drive gear on the drive shaft as shown.

(b) Install two new joint rubbers into the drive gear.

(c) Position the key groove of the feed pump rotor
upward.

(d) Install the set key and drive shaft washer on the drive
shaft and insert the drive shaft assembly into the pump
housing.

(e) Check that the drive shaft turns without catching.



FUEL SYSTEM - Injection Pump FU-51

FU2733

IRE7
\MN o

1Pz _ Washer

FU2807

Washer

FU2848

FU2788

6.

7.

INSTALL TIMER PISTON
(@) Apply No. 50 DENSO grease to the timer piston.
(b) Install the sub-piston into the timer piston.

(c) Insert the timer piston into the pump housing.

INSTALL ROLLER RING

@ (1PZ)
Install the slide pin, three rollers and washers on the
roller ring as shown in the illustration.

(b) (1 HZ and 1HD-T)
Install the slide pin, four rollers and washers on the
roller ring.

(c) Check that the roller is facing the flat surface of the
washer.

(d) Install the roller ring into the pump housing.

(e) Carefully install the slide pin into the sub-piston.
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(e) Install the stopper pin and clip.

FLI2836

8. INSTALL TIMER SPRING
(@) Install a new O-ring to the timer adjusting screw.

Rt (b) Using a 5 mm hexagon wrench, install the timer
Wrengh adjusting screw to the LH timer cover and temporarily
- install the nut.

FU2161

(c¢) Install the following parts:

(r"' S (1) New O-ring

(2) RH timer cover

(3) Timer spring

(4) New O-ring

(5) LH timer cover, timer adjusting screw and nut
assembly

FU2726

(d) Using a 5 mm hexagon wrench, install the the four
bolts.

5 mm
Hexagon
Wrench

FU2264

9. PRESET TIMER ADJUSTING SCREW

(@) Using vernier calipers, measure the protrusion of the
adjusting screw from the timer cover.

Protrusion: 7.5-8.0 mm (0.295-0.315 in.)

FU2135
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5 mm
Hexagon
Wrench

FU2253

FUD186

(b) Using a 5 mm hexagon wrench, adjust the protrusion
of the adjusting screw from the timer cover.

10. ADJUST PLUNGER SPRING SHIM
(a) Install the following parts to the distributive head:
(1) Two plunger spring guides
(2) Two upper spring seats
(8) Two plunger springs
(4) Lower spring seat
(5) Upper plunger plate
(6) Lower plunger plate
(7) Pump plunger

HINT: Do not assemble the plunger spring shims at this
time.

(b) Using vemier calipers, measure clearance A indicated
in the illustration.

(c) Determine the plunger spring shim size by using the
following formula and chart.

IPZand 1HZ

New plunger spring shim thickness = 5.8 - A
1HD-T

New plunger spring shim thickness = 5.1 - A

A .... Measured plunger position
Plunger spring shim selection chart for 1 PZ and 1 HZ

mm (in.)
Measured Shim Measured Shim
FU2796 FU0188 clearance thickness clearance thickness
More than 43-45
53(0.209) | %° (00200 | (51690177 | ° (0059
50-52 40-42
0196 -0205) | 08 (0031) | 5457 o165 | 18 (0:071)
4.8 — 4.9 Less than
(0.189 — 1.193) | 10 (0.039) 3.9 (0.154) 2.0 (0.079)
46-47
(0.181-0.185) [ ' (0047 - =

Plunger spring shim selection chart for 1 HD-T

mm (in.)
Measured Shim Measured Shim
clearance thickness clearance thickness
More than 3.6 — 3.8
46 (0.181) 0.5 (0.020) (0.142 — 0.150) 1.5 (0.059)
43— 45 33-35
(0.169 — 0.177) Q8 (0.031) (0.130-0.138) LR
41 -4.2 Less than
0.161-0165) | 100039 | 550126y | 20 (0079
39-40
(0.154—0157) | 2 (0:047) - =
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Il-
k. N ik F.
e 4

Coupling
[
!

Face Camplate

FU2804

FU2847

FU2868

I11.

HINT:

» For a measurement between listed sizes, use the next
larger size. Ex. If thickness is 1.1 mm (0.043 in.) by
calculation, use a 1.2 mm (0.047 in.) shim.

» Select two shims which have the same thickness.

(IPZonly)

ADJUST PLUNGER ADJUSTING SHIM
(@) Install the coupling and face camplate.
HINT: Do not assemble the coupling spring.

(b) Clean the plunger adjusting shim and contacting
surface area.

(c) Align the pin groove of the pump plunger with the
face camplate pin.

(d) Using SST, install the used plunger adjusting shim
and pump plunger.

SST 09260-54012 (09269-54030)

(e) Install the distributive head with the four bolts.
Torque: 120 kg-cm (9 ft-Ib, 12 N-m)

NOTICE: Be careful not to damage the pump
plunger.

(f) Using vernier calipers, measure dimension B indicated
in the illustration.
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(9)

Determine the plunger adjusting shim size by using
the following formula and chart.

New adjusting shim thickness = T + (B - 3.3)
T ... Thickness of used shim
B ... Measured plunger position

Plunger adjusting shim selection chart
Measured clearance mm
23|24|25|26(27(28|29|30(31| 32-34 |35|36(|37|38(39(40/(41|42[43|44
1.9 21|22(23|24|25|26(27|28|29(29
2.0 19 22|23|24|256|26|27|28|29|29
2.1 1919 23|24|25(26(27|28|29]|29
£ E 2.2 191920 24|25(26(27 (282929
£ 23 1919|2021 25|26(27|28(29|29
2 2.4 18/19|20(21 |22 26|27|28(29|29
© 25 19(19|20(21|22]|23 2728|2929
£ 26 1919|2021 |22]|23]|24 28 (29|29
2.7 19(19|20(21 (2223|2425 29|29
28(19|19|20|21|22|23|24|25/|286 2.9
29|19|20|21|22|23|24|25|26|27
FIngEr asiint g 1.9 2.0 2.1 2.2 23 24 25 26 2.7 2.8 2.9
mm (in) | (0:075) | (0.079) | (0.083) | (0.087)| (0.091)| (0.094) | (0.098) | (0.102)| (0.106) | (0.110) | (0.114)

FU0204

FU2839 FU2850

EXAMPLE: The 2.4 mm (0.094 in.) shim is installed
and measured clearance is 3.7 mm (0.146 in.). Replace
the 2.4 mm (0.094 in.) shim with a 2.8 mm (0.110 in.)
shim.

(h)

Install a new plunger adjusting shim and recheck
dimension B.

Dimension B: 3.2-3.4 mm (0.126-0.134 in.)

Remove the distributive head.

Using SST, remove the following parts:
(1) Pump plunger

(2) Plunger adjusting shim

(8) Face camplate

SST 09260-5401 2 (09269-54030)
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12. (1 HZ and 1HD-T)
INSTALL COUPLING

FU2894

13. INSTALL FACE CAMPLATE

(@) Face the drive shaft with the key groove facing
upward.

FU2266

(b) Install the coupling spring and camplate with the
camplate pin facing the governor cover side.

14. INSTALL GOVERNOR LINK

g 58T (@) Using SST, install the governor link with two new
gaskets and the two support bolts.

Torque: 140 kg-cm (10 ft-lb, 14 N-m)
SST 09260-54012 (09269-54040)
(b) Check that the governor link moves smoothly.

FU2827

15. INSTALL PUMP PLUNGER

(@ (1PZ)
Place the previously used plunger adjusting shim on
center of the camplate.

(1 HZ and 1HD-T)
Place the previously used plunger adjusting shim on
the center of the camplate.

NOTICE: Do not apply grease to the shim.

FU0207
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FU2729

FU0210  FUD211

Hexagon
Wrench \

FU2700

16.

(b) Install the following parts to the pump plunger:
(1) Lower plunger plate
(2) Upper plunger plate
(3) Lower spring seat
(4) Spill ring

HINT: Face the spill ring with the hole facing the lower
spring seat.

(c) Align the pin groove of the plunger with the pin of the
face camplate.

(d) Align the ball pin of the governor link with the pin hole
of the spill ring.

(e) Using SST, install the pump plunger and two plunger
springs.

SST 09260-5401 2 (09269-54030)

INSTALL DISTRIBUTIVE HEAD

(@) Apply No.50 DENSO grease to the following parts
and install them to the distributive head:

(1) Two plunger spring guides

(2) Two new selected plunger spring shims
(3) Two upper spring seats

(4) Two lever support springs

(5) New O-ring

(b) Install the distributive head.

NOTICE: Be careful not to damage the pump
plunger.

(c) Using 5 mm hexagon wrench, install the four bolts.
Torque: 120 kg-cm (9 ft-lb, 12 Nm)
HINT: Use the bolt which is 45 mm (1.77 in.) in length.
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s FU2763

FU2764

; &\ : !
\\ A FU2811

17.

18.

19.

20.

INSTALL DELIVERY VALVE HOLDERS

(@) Install new gaskets and the valves into the distribu-
tive head.

(b) Install the spring seats and springs into the delivery
valve holders.

(c) Using SST, install the delivery valve holders.
SST 09260-54012 (09269-54020)

Torque:
1PZ and 1HZ 500 kg-cm (36 ft-lb, 49 IMHm)
1HD-T 550 kg-cm (40 ft-lb, 54 Nm)
(IPZonly)

INSTALL DISTRIBUTIVE HEAD PLUG
(@) Install a new O-ring to the head plug.
(b) Using SST, install the head plug.
SST 09260-5401 2 (09262-54010)
Torque: 700 kg-cm (51 ft-lb, 69 Nm)

INSTALL GOVERNOR SHAFT AND FLYWEIGHT
HOLDER

(@) Install the following parts to the flyweight holder:
(1) Four flyweight
(2) No.2 flyweight washer
(3) Govemor sleeve

HINT: Replace the four flyweights as a set.

(b) Install a new O-ring to the governor shaft.

(c) Place the flyweight holder assembly (1) in position,
and install the No.1 flyweight washer (2) and gover-
nor gear adjusting washer (3) between the flyweight
holder and pump housing.

(d) Install the governor shaft through the governor gear
adjusting washer, No.1 flyweight washer and fly-
weight holder assembly.

() Using a 5 mm hexagon wrench, turn the governor
shaft counterclockwise.

CHECK FLYWEIGHT HOLDER THRUST CLEARANCE

Using a thickness gauge, measure the thrust clearance
between the housing pin and flyweight holder.

Thrust clearance: 0.15-0.35 mm
(0.0059-0.0138 in.)
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Adjusting
Washer

FU2810

5 mm
Hexagon
Wrench

FuU2812

FU2165

FU2158

21.

If the thrust clearance is not as specified, adjust with a
governor gear adjusting washer.

Governor gear adjusting washer thickness:
1.05 mm (0.0413 in.)
1.25 mm (0.0492 in.)
1.45 mm (0.0571 in.)
1.65 mm (0.0650 in.)
1.85 mm (0.0728 in.)

ADJUST PROTRUSION OF GOVERNOR SHAFT

(@) Using vernier calipers, measure the protrusion of the
governor shaft.

Protrusion: 0.5-2.0 mm (0.020-0.079 in.)

If the protrusion is not as specified, adjust by turning the
governor shaft.

(b) Install and tighten the nut while holding the governor
shaft with a 5 mm hexagon wrench.

22. (1 PZ (w/ HAC) and 1 HZ (w/ HAC))

ASSEMBLE HIGH ALTITUDE COMPENSATOR

Install control lever

(@) Insert the connecting pin into governor cover.

(b) Using a small screwdriver, install the control lever with
the support pin.
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(c) Using a 4 mm hexagon wrench, install two new
gaskets and the two bolts.

Hexagon
Wrench

FU2132

23. (1HD-T)
ASSEMBLE BOOST COMPENSATOR

A. Install No.2 overflow screw
Install the No.2 overflow screw and cover.

FU2861

B. Install No.2 PCS lever

—(3) Install the following parts to the governor cover:
(1) Plate washer

(2) O-ring

(8) No.2 lever, O-ring and washer assembly

FU2860

=T C. Install control lever
. (@) Insert the connecting pin into governor cover.

FU2689

(b) Using a small screwdriver, install the control lever with
the support pin.

FU2813
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Hexagon
Wrench

FU2132

FU2268

FU2292

5 mm Hexagon Wrench

FU2238

24,

25.

26.

(c) Using a 4 mm hexagon wrench, install two new
gaskets and the two bolts.

INSTALL ADJUSTING LEVER SHAFT TO GOVERNOR
SHAFT

Install the following parts to the governor cover:
(1) Plate washer
(2) New O-ring

(3) Adjusting lever shaft, O-ring and plate washer
assembly

INSTALL GOVERNOR COVER
(a) Install the speed control spring to the adjusting shaft.

(b) Install a new gasket to the groove of the governor
cover.

(c) Install the damper spring and spring seat, and connect
the speed control spring to the spring seat.

(d) Using a 5 mm hexagon wrench, install the governor
cover with the four bolts.

Torque: 85 kg-cm (74 in.-Ib, 8.3 Nm)
HINT: Use the bolt which is 35 mm (1.38 in.) in length.

(e) (w/ HACand 1HD-T)
Install the idle speed adjusting screw.

INSTALL ADJUSTING LEVER
(a) Place the return spring on the governor cover.



FU-62 FUEL SYSTEM - Injection Pump

FU2751
FU2831

FU2863

FU2797

27.

(b) Hook the return spring to the adjusting lever, and turn
and place the adjusting lever on the governor shaft.

(c) Align the lines of the adjusting lever shaft and adjust-
ing lever.

(d) Install the adjusting lever with the spring guide and
nut.

(WwW/ TACHOMETER)

INSTALL PICKUP SENSOR

(@) Install a new O-ring and pickup sensor.

(b) Connect the two lead wires to the connector.
Torque: 210 kg-cm (15 ft-lb, 21 Nm)
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FU2915

a SST

1Sy
U

FU2816

FU2914

28.

(1HZand1HD-Tonly)
ADJUST PLUNGER PRE-STROKE

(@) Install SST to the fuel cut solenoid installation screw
section.

SST 09275-17010

(b) Set the dial indicator so that the tip of the dial
indicator push rod touches the upper surface of the
plunger.

(c) Rotate the drive shaft, set the plunger to BDC and set
the scale on the dial indicator to 0 mm (0 in.)

(d) Apply a few drops of light oil (diesel fuel) to the top
surface of the plunger, and when 0.1 kg/cm? (1.4 psi,
49 kPa) of air is applied to SST, bubbles appear on the
upper surface of the plunger.

SST 09275-17010

(e) Slowly rotate the drive shaft in the pump rotation
direction (clockwise) and read the dial indicator when
the bubbles on the top of the plunger disappear.

Pre-stroke: 0.15-0.25 mm (0.0059- 0.0098 in.)

If the pre-stroke is not as specified, replace the plunger
adjusting shim under the plunger with a different sized
shim.

Adjusting thim thickness mm (in.)

1.90 (0.0748)
1.95 (0.0768)
2.00 (0.0787)
2.05 (0.0807)
2.10 (0.0827)
2.15 (0.0846)
2.20 (0.0866)
2.25 (0.0886)
2.30 (0.0906)

2.35 (0.0925)
2.40 (0.0945)
2.45 (0.0965)
2.50 (0.0984)
2.55 (0.1004)
2.60 (0.1024)
2.65 (0.1043)
2.70 (0.1063)
2.75 (0.1083)

2.80 (0.1102)
2.85 (0.1122)
2.90 (0.1142)
2.94 (0.1157)
2.99 (0.1177)
3.04 (0.1197)
3.09 (0.1216)
3.14 (0.1236)
3.19 (0.1256)

HINT:
decreased

(f) After completing the pre-stroke adjustment, check

If the shim is made thicker, the pre-stroke is

that dimension B is within specifications.
Dimension B: 2.8-3.2 mm (0.110-0.126 in.)

If dimension B is not within the specification, replace the
distributor head.
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29. (1HZand 1HD-T)
INSTALL DISTRIBUTIVE HEAD PLUG
(@) Install a new O-ring to the head plug.
(b) Using SST, install the head plug.

SST 09260-5401 2 (09262-54010)
Torque: 1HZ 700 kg-cm (51 ft-lb, 69 Nm)
1HD-T 900 kg-cm (65 ft-lb, 88 Nm)

FU2908

30. (1PZ (w/ HAC) and 1 HZ (w/ HAC))
ASSEMBLE HIGH ALTITUDE COMPENSATOR

A. Install pneumatic bellows

(@) Insert 3-4 cc (0.18-0.24 cu in.) of engine oil into
the bushing hole.

FU2166

(b) Place the following parts on the governor cover:
(1) Pneumatic bellows spring
(2) Push rod

FU2167

Install the following parts to the pneumatic bellows
cover:

Pnematic (C)
Bellows

S Cover (1) Pneumatic bellows
@) @ ) (2) Two rubber caps
—@—/ (3) Pneumatic bellows and two rubber caps assem-
_ bly

(4) Shims

FU2135

(d) Install a new gasket and the pneumatic bellows and
bellows cover assembly to the governor cover.

(e) Using a 5 mm hexagom wrench, install the four bolts.

5 mm
Hexagon
Wrench

FL2662
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FU-65

FU2157

i

IIJ
Guide Bushing

A2807

AZBO6

31.

Install lever control spring

Install the lever control spring with a new gasket and the

bolt.

(1HD-T)
ASSEMBLE BOOST COMPENSATOR

Install guide bushing

Install and adjust the guide bushing to the dimension "A"

as shown in the illustration.
Dimension "A":

Europe 19.2-19.3 mm (0.755- 0.760 in.)
18.6-18.7 mm (0.732- 0.736 in.)

Others

Install boost compensator diaphragm
(@) Adjust boost compensator shim
(1)
2)

"B" as shown in the illustration.

Dimension "B":

Place the shim on the guide bushing
Using vernier calipers, measure the dimension

Europe 4.8-5.0 mm (0.189-0.197 in.)
Others 6.0-6.2 mm (0.236-0.244 in.)

If the dimension is not within specification, select and

install the correct shim.
Adjusting shim thickness:

3

5

7

9

1 mm (0
3mm (0
5 mm (0
7
9
1
3

1

1.
1.
1.
1.
2.
2.
2

2

2.
3.
38

mm (0.
mm (0.
mm (0.
mm (0.

059
067
075

.083
.090
.098

106
114
122
130

1 mm (0.043 in.)
(0.051
mm (0.
mm (0.
mm (0.

in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)
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Matchmarks

FU2735
B7200

FU2886

Matchmarks

FU2846

5mm
Hexagon
Wrench

FU2736

(b) Adjust the installation direction of boost compensator

()

diaphragm.
(1) Install the shim and diaphragm.
HINT: Do not assemble the spring.

(2) While pushing on the diaphragm, measure dimen-
sion "X" with vernier calipers as shown.

Dimension "X": 6.9-7.1 mm
(0.272-0.280 in.)

HINT: Measure at the center of the hole.

(3) Place matchmarks on the diaphragm and gover-
nor cover.

(4) Remove the diaphragm.

Insert 1.5-2.5 cc (0.09-0.15 cu in.) of engine oil
into the bushing hole.

(d) Install spring, shim and diaphragm.
(e) Align the matchmarks on the diaphragm and governor

cover.

(f) Using a 5 mm hexagon wrench, install the four bolts.
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FU-67

FU2765

FU2130

FU2869

FU2862

C.

32.

33.

34.

Install lever control spring

Install the lever control spring with a new gasket and the
bolt.

INSTALL FUEL CUT SOLENOID
(@) Install a new O-ring on the fuel cut solenoid.

(b) Install the strainer, valve, spring, a new gasket and the
fuel cut solenoid.

Torque: 225 kg-cm (16 ft-lb, 22 Nm)

() Install the lead wire to the fuel cut solenoid with the
nut.

(d) Install the dust cover to the fuel cut solenoid.
(e) Install the lead wire connector to bracket.

(w/ Dash Pot)
INSTALL DASH POT

Install the dash pot and gasket.

(w/ PCS)
INSTALL NO.1 PCS LEVER

(@) Align the lines of the levers.
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(b) Install the nut.

FU2858

35. (w/ PCS)
INSTALL PCS ACTUATOR

(@) Using a 5 mm hexagon wrench, install the PCS
actuator assembly with the two bolts.

FU2B857

(b) Install the clip.
(c) Install the PCS adjusting screw.

FU2855

36. (w/ACSD)
INSTALL THERMO WAX

(a) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°.

(b) Put a metal plate (thickness of 3.5-7.5 mm
(0.138-0.295 in.)) between the cold starting lever
and thermo wax plunger.

FuU2833

(c) Install a new O-ring and the thermo wax with the two
bolts.

Hexagon
Wrench

FU2832
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FU-69

5 mm
Hexagon
Wrench

FU2356

1PZ (w/o HAC) and 1HZ (w/o HAC)

FU2761
FU2766

FU2E61

37.

38.

39.

40.

41.

(w/ ACSD)
INSTALL IDLE-UP LEVER

Using a 5 mm hexagon wrench, install the idle-up lever
with the three bolts.

(w/ AIC)

INSTALL IDLE-UP ACTUATOR

REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241 -76022 and 09245-54010

PERFORM AIR TIGHT TEST
(@) Install a bolt to the overflow port.

(b) Connect an air hose to the fuel inlet pipe and place the
injection pump into diesel fuel.

(c) Apply 0.5 kg/cm? (7 psi, 49 kPa) of pressure and
confirm that there are no leaks.

(d) Next check that there are no leaks with 5.0 kg/cm?
(71 psi, 490 kPa) of pressure applied.

INSTALL SET KEY OF INJECTION PUMP DRIVE
PULLEY ON DRIVE SHAFT
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ADJUSTMENT OF INJECTION PUMP
1. PRETEST CHECK AND PREPARATION

)
@ (@) The specifications for test nozzle and nozzle holders
= o 1 a6 & are as follows.
i . Test nozzle: DN12SD12 (NIPPONDENSO)
=1y Test nozzle opening pressure:
—l, S 145-155 kg/cm?
e ﬁ_________ (2,062- 2,205 psi, 14,220-15,200 kPa)

. FUO631

(b) Check the accuracy of the tachometer.
Allowable error: * 40 rpm

FU1427

(c) Install the angle gauge stand.
(d) Mount the injection pump body on the pump tester.

HINT: Place a mark on the key groove portion of the
coupling.

FU2871

(e) Install an injection pipe with the following specifica-

E tions.

It i ‘gﬁ Outer diameter: 6.0 mm (0.236 in.)
Sl L L Inner diameter: 2.0 mm (0.079 in.)
\ Length: 840 mm (33.07 in.)

A Minimum bending radius: 25 mm (0.98 in.) or more

f/”
\
\

FU2668

(f) Remove the fuel inlet hollow screw.
(g) Connect the fuel inlet pipe with an adapter.

FU2792 FU2793
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Overflow

\
FU1882 FU1883

=3 Qr— s Timer
f Measuring
| Device

Air Bleed
Screw

FUZB57

(h) Install the overflow hose with the overflow screw.

HINT: Always use the overflow screw installed on the
pump to be adjusted.

(i) Using a 5 mm hexagon wrench, remove the two bolts
and RH timer cover.

(j) Install the inner pressure gauge with the timer mea-
suring device.

Part No. 95095-10220 and 95095-10231
(NIPPONDENSO)
HINT: Bleed the air by the air bleed screw.
(k) (1HD-T)

Connect SST (turbocharger pressure gauge) to the
boost compensator.

SST 09992-00241

1PZ
Nozzle Inner Fiial
Pressure m Pressure
arar i Gauge
J » "
E|[{D]||(C|||B == Adjusting Valve
T 1
i Fuel Filter
A
Measuring Fuel Feed
Cylinder Pump
1
1
i
S I
[
1
Fuel Tank
FU2721
1HZ
Nozzle

Inner Fuel
Pressure m Pressure
Gauge Gauge

Adjusting Valve

Fuel Filter

Fuel Feed
Pump

I

1

]

I
Measuring
Cylinder

]

|

|

At

Fuel Tank

FU2720
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THBET Turbocharger Inner Fuel
Pressure Gauge Pressure Pressure
(SST) Gauge Gauge

Nozzle

iy

ol bl ]

D

C

Adjusting Valve

Fuel Filter
Measuring Fuel Feed
Cylinder Pump

Fuel Tank

FU2722

Solenoid

FU2723 FU0233

0.2 kg/cm?

40 -45°C

FU1444 FU1BT73

- | FU2870

() (12 'V type)

Apply approx. 6 volts of DC power to the fuel cut
solenoid.

(m) (24 V type)

Apply approx. 12 volts of DC power to the fuel cut
solenoid.

NOTICE:

* When applying voltage to the solenoid, position the
battery as far away from the solenoid as possible so
that a spark does not occur.

* When connecting the battery cable, connect the
solenoid side first.

(n) The pressure for feeding fuel to the injection pump
should be 0.2 kg/cm? (2.8 psi, 20 kPa). The fuel
temperature for pump testing should be 40-45°C
(104-113°F).

(o) Install an angle gauge to the stand and set it to the
adjusting lever.

(p) Secure the adjusting lever fully on the maximum
speed side.
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FU-73

FU2740

FU2739

FU2741

(q) Check the installation direction of the camplate as
follow:

- (1P2)

Disconnect the injection pipe from the position
marked "A" on the distributive head.

« (1 HZ and 1HD-T)

Disconnect the injection pipe from the position
marked "C" on the distributive head.

» Using SST, remove the delivery valve holder.
SST 09260-54012 (09269-54020)

* Check that fuel is flowing out when the mark is in
the position shown in the illustration.

If not, it is improperly assembled.

» Disassemble and change the camplate position
180° in the opposite direction.

HINT: At this time, disconnect the fuel cut solenoid wire
harness.

» Using SST, install the delivery valve holder.
SST 09260-5401 2 (09269-54020)

» Connect the injection pipe.
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1HZ and 1HD-T
|
‘ s

ST

!‘-f_ S l?'

ez I
S &) /S

)
A;gj}\g/
P

b'
@- ¢

FlU2742

FU1T716

FU2873

FU0B36 FU2709

() Bleed the air from the injection pipes.

(s) Race the injection pump for 5 minutes at 2,000 rpm.

NOTICE: Check that there is no fuel leakage or ab-
normal noise.

HINT:

* Measure the volume of each injection cylinder with a
measuring cylinder.

» Before measuring the injection volume first hold the
cylinder tilted for at least 30 seconds to discard all the
fuel.
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PRESET FULL LOAD INJECTION VOLUME

(a)
(b)

()

Set the adjusting lever to maximum position.

(1PZ (w/ HAC) and 1 HZ (w/ HAC))

Apply 760 + 15 mmHg (29.92 + 0.06 in.Hg,
101.3 = 0.2 kPa) absolute pressure.

(1HD-T (w/o BACS))

Apply 0.81 kg/cm? (11.5 psi, 79 kPa) of pressure to
the boost compensator.

(1HD-T (w/ BACS))
Apply 1.29 kg/cm? (18.3 psi, 127 kPa) of pressure to
the boost compensator.

(1HD-T (w/ PCS))
Apply vacuum to the PCS actuator.

Measure the injection volume.

90° or More

FU2173

No. of —_—
Pump : Injection volume

ltem ki measuring A

P strokes ’
11.78-12.18
1PZ 1,200 200 (0.72 - 0.74)
11.80-12.20
1HZ 1,200 200 (0.72 - 0.74)
1HD-T 13.58-14.18
(w/o BACS) | 800 - (0.83-0.87)
1HD 13.14-13.74
(w/ BACS) 1,990 400 (0.80 - 0.84)

FU2142

Full load
Set Screw

FU2767

(9)

(i)

Remove the collar seal as follows:

« Hold the full load set screw, and release the collar
seal from the spot weld by turning the lock nut
counterclockwise by 90° or more.

» Using a screwdriver, remove the collar seal.

(w/ Wire Seal Type)
Cut off the wire seal.

Adjust by turning the full load set screw.

HINT: The injection volume will increase about 3 cc (0.18
cu in.) with each 1/2 turn of the screw.
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3. (w/o HIGH ALTITUDE)
—— PRE-SETTING OF LOAD SENSING TIMER
0 —£.0 mm
: Using a 5 mm hexagon wrench, adjust the protrusion of the
governor shaft.
Protrusion: 0.5-2.0 mm (0.020-0.079 in.)
. Wrench FU2317 FU0242
4. PRESET MAXIMUM SPEED
(@) Set the adjusting lever to maximum position.
(b) (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
Apply 760 + 1.5 mmHg (29.92 + 0.06 in.Hg, 101.3
0.2 kPa) absolute pressure.
(¢) (1HD-T (w/o BACS))
Apply 0.81 kg/cm? (11.5 psi, 79 kPa) of pressure to
the boost compensator.
(d) (1HD-T (w/ BACS))
Apply 1.29 kg/cm? (18.3 psi, 1 27 kPa) of pressure to
the boost compensator.
() (1HD-T (w/ PCS))
Apply vacuum to the PCS actuator.
(f) Measure the injection volume.
No. of . -
Pump ;i Injection volume
ltem o, measuring 66 Bl T
P strokes !
40-6.0
1PZ 2,300 200 (0.24 - 0.37)
3.0-5.0
1HZ 2,300 200 (0.18 _ 0.31)
Maximum Speed Adjusting Screw 30-50
_ 1HD-T 2,200 200 (0.18—-0.31)
(g9) Cut off the seal wire.
(h) Adjust the injection volume with the maximum speed
adjusting screw.
//,__///?// FU2768
5. ADJUST PUMP INNER PRESSURE

FU2873

(@) Measure the pump inner pressure at the below listed
rpm.
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ltem Pump rpm | Inner pressure kg/cm? (psi, kPa)
1p7 500 2.45-3.05 (35-43, 240 - 299)
2,000 6.4-7.0 (91-100, 628 - 686)
iz 500 25-3.1 (36 -44, 245 - 304)
2,000 71-7.7 (101 -110, 696 - 755)
400 2.2-3.1 (31—-44, 216 - 304)
1HD-T 1,900 81-84(115-119, 794 - 824)
{w/o BACS) - ‘ : :
2,200 9.0 (128, 883) or less
1HD-T 400 |2.7-3.6 (3851, 265 - 353)
(w/ BACS) 2,200 8.7-9.0 (124 —128, 853 - 893)

FU2874

Fl2284

FU2197

(b) If the pressure is low, adjust by lightly tapping the
regulator valve piston while watching the pressure
gauge.

HINT: If the pressure is too high or if the regulator valve
was tapped in too far, the regulator valve must be replaced.

CHECK OVERFLOW VOLUME
Measure the overflow volume at the below listed rpm.

Overflow volume
K BOstR i cc/min. (cc in./min.)
1PZ and 1HZ 2,000 366 — 800 (22.3 - 48.8)
1HD-T 1,900 583 -1,083 (35.6 -66.1)

HINT: Always use the overflow screw installed on the
pump to be adjusted.

(w/ ACSD)
RELEASE COLD STARTING SYSTEM FOR NEXT
INSPECTIONS

(@) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°.

(b) Put a metal plate (thickness of 3.5-7.5 mm
(0.138-0.295 in.)) between the cold starting lever
and thermo wax plunger.

HINT: Keep the cold starting system released until all
measurements and adjustments are finished.

ADJUST TIMER
(@) Set the timer measuring device at zero.
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5 mm
Hexagon
Wrench

FU2704

FU2775

FU2659

10.

(b) Measure the timer piston stroke at the below listed
rpms.

Pump
Item rpm

Timer piston stroke mm (in.)

600 | 0.58 —1.58 (0.0288 — 0.0622)
1,200 | 3.02-4.02 (0.1189 - 0.1583)
i 1,600 | 4.65-5.65 (0.1830 — 0.2224)
2,000 | 6.28 —7.28 (0.2472 - 0.2866)

6.88 —7.88 (0.2709 - 0.3102)
(LST non-opeational)

2,500

600 | 0.43—1.43 (0.0169 - 0.0563)
1,200 | 3.23 -4.23 (0.1272 - 0.1665)
1,600 | 5.09 - 6.09 (0.2004 - 0.2398)

)
)

1HZ

2,000 | 6.88-7.88 (0.2709 -0.3102

6.88 — 7.88 (0.2709-0.3102
2,500 (LST non-opeational)

1,300
1,440

1.4 - 2.4 (0.055 — 0094)
3.0-4.0 (0.118-0.157)
1,700 | 5.9-6.9 (0.232 -0.272)
1,900 | 7.7 - 8.7 (0.303 - 0.343)

THD-T
(Europe)

800 | 1.05-2.05 (0.0413 - 0.0807)
1,400 | 49-5.9 (0.193 - 0.232)
1,700 | 6.42-7.42 (0.2528 - 0.2921)

1HD-T
(Others)

1,900 | 7.7-8.7 (0.303 - 0.343)

HINT: Check that the hysteresis is within 0.3 mm (0.012

in.)

(¢) Using a 5 mm hexagon wrench, adjust by the timer
adjusting screw.

HINT: The stroke will decrease with turn to clockwise and
increase with turn to counterclockwise.

(1HD-T)
CHECK AIR TIGHTNESS OF BOOST COMPENSATOR

(a) Apply 1.00 kg/cm? (14.2 psi, 98 kPa) of pressure to
the boost compensator.

(b) Measure the time it takes for the pressure to drop to
0.97 kg/cm? (13.8 psi, 95 kPa).

Pressure drop: 10 seconds or more

ADJUST FULL LOAD INJECTION VOLUME

(@) The adjusting lever angle for the adjustment below
should be as shown in the illustration.

Adjusting lever angle

A (Maximum speed side) B (ldle speed side)

Plus 21 - 31" Minus 12 —22°
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(b) (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
Apply 760 + 15 mmHg (29.92 + 0.06 in.Hg, 101.3
0.2 kPa) absolute pressure.

() (1HD-T (w/o BACS))
Apply 081 kg/cm? (11.5 psi, 79 kPa) of pressure to
the boost compensator.

(d) (1HD-T (w/ BACS))
Apply 1.29 kg/cm? (18.3 psi, 1 27 kPa) of pressure to
the boost compensator.

(e) (1HD-T (w/ PCS))
Apply vacuum to the PCS actuator.

(f) Measure the full load injection volume.

aivtos | umpom | owang | ten e
strokes
1PZ Plus 21 — 31° 1,200 == 1(;:32 . 01.3:11)8
1HZ Plus 21 - 31° 1,200 200 1((1):?12 ’ (1).252?
1HD-T (w/0 BACS) Plus 21 - 31° 1,100 200 1{2:22 7 ;.‘;;)8
1HD-T (w/ BACS) Plus 21 — 31° 1,100 200 1(3:233 o 123?

Full Load
Set Screw

FU2767

(9) Adjust by turning the full load set screw.

HINT: The injection volume will increase about 3 cc (0.18
cu in.) with each 1/2 turn of the screw.

(h) (1HD-T (w/ PCS))

Release the vacuum to the PCS actuator.
(i) (1HD-T (w/PCS))

Measure the injection volume.

No. of
Pump rpm measuring Injection volume
strokes cc (cu in.)
1,100 200 11.0-12.2 (0.67 - 0.74)
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......

PCS Adjusting Screw
i FU2863

Clearance

FU2883

()

(1HD-T(w/ PCS))

Adjust by turning the PCS adjusting screw.

HINT: By screwing in the adjusting screw, the injection
volume is increased; unscrewing the adjusting screw de-
creases the injection volume.

(k)

(1HD-T (w/PCS))

Apply vacuum to the PCS actuator and check that the

clearance between No.1 PCS lever and adjusting
screw at least 3 mm (0.12 in.).

11. ADJUST MAXIMUM SPEED

(@)

(b)

()

(d)
(€)

(1PZ (w/HAC) and 1HZ (w/HAC))
Apply 760 + 15 mmHg (29.92 =
101.3 + 0.2 kPa) absolute pressure.
(1HD-T (w/o BACS))

Apply 0.81 kg/cm? (11.5 psi, 79 kPa) of pressure to
the boost compensator.

(1HD-T (w/ BACS))
Apply 1.29 kg/cm? (18.3 psi, 127 kPa) of pressure to
the boost compensator.

(1HD-T (w/ PCS))
Apply vacuum to the PCS actuator.

Measure the injection volume at each pump rpm.

0.06 in.Hg,

Adjusting
lever angle

pump
rmp

Item

No. of
measuring
strokes

Injection volume Remarks

cc (cu in.)

2,300

1PZ Plus 21 - 31°

2,500

200

4.0-6.0 (0.24-0.37) Adjust

1.0 (0.06) or less -

2,300

1HZ Plus 21 - 31°

2,650

200

3.0-5.0 (0.18-0.31) Adjust

1.0 (0.06) or less -

2,200

1HD-T Plus 21 - 31°

2,350

200

3.0-5.0 (0.18-0.31) Adjust

1.0 (0.06) or less =
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(f) Adjust by turning the maximum speed adjusting
screw.

FU2768

12. CHECK INJECTION VOLUME

(@ (1 PZ(w/ HAC) and 1 HZ (w/ HAC))
Apply 760 £ 1.5 mmHg (29.92 + 0.06 in.Hg, 101.3
0.2 kPa) absolute pressure.

(b) (1PZand1HZ)
Measure the injection volume at each pump rpm.

R No. of - Variation
Adjusting . Injection volume S
Item Pump rpm measuring & limit Remarks
lever angle cc (cuin.) .
strokes cc (cu in.)
11.78-12.18 Basic full-load
1.200 (0.72-0.74) 04(0:02) | iaction volumé
9.60 —14.40 Volume during
L (0.59-0.88) 1.21007) | stanting
1PZ Plus 21 -31° 200 B B35 T8
500 (0.64-0.72) 0.6 (0.04) -
11.62-12.82
2,000 (0.71 - 0.78) 0.6 (0.04) -
11.80-12.20 Basic full-load
1200 (0.72-0.74) 0:4:(0:09) injection volume
9.60 —14.40 Volume during
1 (0.59 - 0.88) HEQETY | ctarling
1HZ Plus 21 -31° 200 0 74— 1094
500 (0.59 - 0.67) 0.6 (0.04) =
10.96-12.16
2,000 (0.67  0.74) 0.6 (0.04) -
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(c) (1HD-T (w/ PCS))
Apply vacuum to the PCS actuator.
(d) (1HD-T)
Measure the injection volume at each pump rpm and
boost pressure.
ltem Adjusting Pump p?eosiilre mestéu?i'ng Injection volume | Variation limit Hitiaiks
lever angle ™M | valcm? (psi, kPa) | strokes cc (cuin.) cc (cu in.)
0.81 13.52 — 14.72 Basic full-load
1,100 (11.5, 79) (0.83 — 0.90) 0.6 (0.04) injection volume
11.60 — 16.40 Volume during
1HD-T 10 0(0. 0) (0.71 — 1.00) 1.2:10.07) starting
Plus 21 — 31° 200
(Europe) 8.32 — 9.12
500 0 (0, 0) '0'51 _ 0'56} 0.6 (0.04) =
0.81 13.58 — 14.18
18001 (115, 79) i0.88 =087 | 41907 -
0.81 11.70 — 12.90 Basic full-load
A ek e 0.71 — 0.79) | ©-6(0-04 |jricction volume
1HD-T 100 00 1071 Z1%0) | 120007 | gonme e
{Others) Plus 21 — 31° 200
(w/o BACS) 500 0 (0, 0) eo2—aes | vsi.0m -
0.81 13.58 — 14.18
1.8001 (4115, 79) (0.83 —0.87) | '2(0:07) 5
1.29 11.70 — 12.90 Basic full-load
1100|183 127) 0.71 — 0.79) | 0-610-04) |iiection volume
0.50 11.60 — 16.40 Volume during
THD-T 100 (7.1, 49) 0.71 — 1.00) | 121007 |taring
(Others) Plus 21 — 31° BEs 200
(w/ BACS) ! 8.20 — 9.20
00| (7.1, a9) (0.50 — 0.56) | ©6(0.04) -
1.29 13.14 — 14.74
1.800| (18,3, 127) (0.80 — 0.84) | 1:2(0.07) E
If the injection volume at 100 rpm is not as specified,
- replace the governor sleeve plug as follows:
SST » Using SST and a press, press out the sleeve plug
assembly from the governor sleeve.
SST 09236-00101 (09237-00070)
\
|
FU2713
* Remove the E-ring and following parts from the
, Sleeve Plug sleeve plug:
; (1) Stop ring
5 (2) Bearing and two bearing retainers
(2)
S—m
G9—— E-Ring
FU2663
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FU-83

Head Thickness

FU1815

* Measure the head thickness of the sleeve plug, and
select a new sleeve plug.

Sleeve plug head thichness for 1PZ and 1HZ mm (in.)

3.0 (0.118) 3.5 (0.138) 4.0 (0.158)
3.1 (0.122) 3.6 (0.142) 4.1 (0.161)
3.2 (0.126) 3.7 (0.146) 4,2 (0.165)
3.3 (0.130) 3.8 (0.150)
3.4 (0.134) 3.9 (0.154)

Sleeve plug head thichness for THD-T mm (in.)
3.0 (0.118) 4.3 (0.169) 5.6 (0.220)
3.1 (0.122) 4.4 (0.173) 5.7 (0.224)
3.2 (0.126) 4.5 (0.177) 5.8 (0.228)
3.3 (0.130) 4.6 (0.181) 5.9 (0.232)
3.4 (0.134) 4.7 (0.185) 6.0 (0.236)
3.5 (0.138) 4.8 (0.189) 6.1 (0.240)
3.6 (0.142) 4.9 (0.193) 6.2 (0.244)
3.7 (0.146) 5.0 (0.197) 6.3 (0.248)
3.8 (0.150) 5.1 (0.201) 6.4 (0.252)
3.9 (0.154) 5.2 (0.205) 6.5 (0.256)
4.0 (0.158) 5.3 (0.209) 6.6 (0.260)
4.1 (0.161) 5.4 (0.213)

4.2 (0.165) 5.5 (0.216)

g— Sleeve Plug

FU2712

HINT: Lengthening the plug 0.1

mm (0.004 in.) will

decrease injection volume by 0.6 cc (0.04 cu in.).

« Install the following parts to the new sleeve plug
with a new E-ring:

(1) Bearing and two retainers
(2) Stop ring

» Using a press, press in the sleeve plug assembly to
the governor sleeve.
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13.

FU2770

14.

(1HD-T)
ADJUST FULL LOAD MINIMUM INJECTION
VOLUME
(@) Measure the injection volume.
No. of Injection
Item Pump rpm measuring volume
strokes cc (cuin.)
Europe 500 200 (3312 28153]
Others 8.68 -9.48
(w/o BACS) 500 200 (0.53 - 0.58)
Others 7.54 -8.34
(w/ BACS) a0 200 (0.46 —0.51)

(b) Using a hexagon wrench, adjust the tinner slide pin.

(1HD-T)

ADJUST BOOST COMPENSATOR CHARACTERISTIC

(a) Apply pressure to the boost compensator.
(b) Measure the injection volume bushing.

Item Pump rpm kgﬁgﬁg ?,;iisﬁrp%) No: osfurgigguring Injection volume cc (cu in.)
Europe 1,100 0.48 (6.8, 47) 200 12.44 -13.44 (0.76 - 0.82)
Others (w/o BACS) 1,100 0.54 (7.7, 53) 200 10.86-11.86 (0.66 -0.72)
Others (w/ BACS) 500 0.50 (7.1, 49) 200 8.20 - 9.20 (0.50 - 0.56)

FUZ791

()

Using a screwdriver, adjust the guide bushing.

HINT: When the guide bushing is turned clockwise, as
seen from above, the injection volume will increase.
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FU-85

15.

(1HD-T)
INSPECT BOOST COMPENSATOR CHARACTERISTIC
TENDENCY

2 (@) Apply pressure to the boost compensator.
E (b) Measure injection volume.
=
=
ho!
g
2
a
o]
=
=
©
=
=
=
§ Boost Pressure —
E {a) Ad||ust full-load injection
[1:1] ::)Ci:-'ur;ffull-load minimum
injection volume
() Adjust cold starting injection
volume
(d) Adjust boost compensator
cha_raclsristic
et ey g1012
Item Pump rpm kgl?}t;gqsg ?;;2?,5;!32) Mo osft:gzgiuring Injection volume cc (cu in.)
Europe 1,100 0.27 (3.8, 26) 200 10.50-11.70 (0.64 -0.71)
Others (w/o BACS) 1,100 0.41 (5.8, 40) 200 9.48 - 10.68 (0.58 — 0.65)
Others (w/ BACS) 500 0.81 (11.5, 79) 200 9.80-11.00 (0.60-0.67)
16. (1HD-T)
CHECK HYSTERESIS
(w/o BACS)
Compare the injection volume when the boost compensa-
tor pressure | is lowered from 0.81 kg/cm? (11.5 psi, 79 kPa)
to 0 kg/cm? (0 psi, 0 kPa) and, conversely, when it is
raised from zero.
(w/ BACS)
Compare the injection volume when the boost compensa-
tor pressure is Iowered from 1.25 kg/cm? (18.3 psi, 127
kPa) to 0 kg/cm? (0 psi, 0 kPa) and, conversely, when it
is raised from zero.
HINT: Make measurements after moving the adjusting
lever between idle and maximum three times for each
lowering of the pressure.
No. of . .
Boost pressure ; Injection volume Hysteresis
ftem Pump rpm kg;‘cm (psi, kPa) m:szig:g cc (cuin.) cc (cuin.)
1,100 0.81 (11.5, 79) 200 13.52-14.72 (0.82 - 0.90) -
g 1,100 0.48 (6.8, 47) 200 12.44-13.44 (0.76 - 0.82) =
drope 1,100 0.27 (3.8, 26) 200 10.50 - 11.70 (0.64 - 0.71) | 0.3 (0.02) or less
1,100 0 (0, 0) 200 9.70 —11.10 (0.59 - 0.68) —
1,100 0.81 (11.5, 79) 200 11.70—12.90 (0.71 - 0.79) -
Othiets 1,100 0.54 (7.7, 53) 200 10.86 — 11.86 (0.66 — 0.72) —
(w/o BACS) 1,100 0.41 (5.8, 40) 200 9.48 — 10.68 (0.58 — 0.65) 0.3 (0.02) or less
1,100 0(0,0) 200 8.62 -10.02 (0.53-0.61) -




FU-86 FUEL SYSTEM - Injection Pump
Cont'd
No. of _— .
B . [ | H
tom | Pumprom | SooMpressue | measuring i ey
1,100 1.29 (18.3,127) 200 11.70-12.90 (0.71 - 0.79) -
Others 500 0.81 (11.5, 79) 200 9.80 - 11.00 (0.60 - 0.67) 0.3 (0.02) or less
(w/ BACS) 500 0.50 (7.1, 49) 200 8.20-9.20 (0.50 - 0.56) -
500 0 (0, 0) 200 754 -8.34 (0.46-0.51) -
If not within standard value, check each sliding part of the
boost compensator and check whether or not there is any
K \ ) oil.
G | 5mm
= A5 | Hexagon 17. (w/o HIGH ALTITUDE)
— L Wrench ADJUST LOAD SENSING TIMER
ﬁb =Wy~ (i (a) Using a 5 mm hexagon wrench, adjust the starting
VR = V¢ and end points of the load sensing timer by turning
a7~ \ the governor shaft.
[ . &_l: (b) (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
|| Apply 760 + 15 mmHg (29.92 + 0.06 in.Hg, 101.3 +
A 0.2 kPa) absolute pressure.
() (1HD-T (w/o BACS))
Apply 0.81 kg/cm? (11.5 psi, 79 kPa) of pressure to
’ the boost compensator.
e, / Starting point of (d) (1HD-T (w/ BACS))
§§ End paink il the/oad sensisia imor Apply 1.29 kg/cm? (18.3 psi, 127 kPa) of pressure to
g§ load sensing timer the boost compensator.
g5 (¢) (1HD-T (w/ PCS))
== Apply vacuum to the PCS actuator.
(f) Measure the injection volume.
Idle Speed ~——————— Maximum
Side Speed Side —
Adjusting Lever Position Eyz3Ls Tt Adjusting lever | Pump No. of
position rpm measuring strokes
PZ, 1HZ i 1,600
1PZ, Mammt:lm 200
1HD-T speed side 1,800
‘ (g) Slowly move the adjusting lever from the maximum
speed side to the idle speed side, and secure it at the
point where the pump inner pressure begins to drop.
(h) Measure the injection volume at the drop point
(starting point).
FUG252
FU2870

Item Pump rpm measul:liﬂgogtrokes Injecc(::ti?gnuvicrall.gme
- Lee 200 mines T4 (0.00) = 03 (0.02)
"z e G mincs T4 (0.00) = 03 (0.02)
DT oo e SRR o
il 1E0e o mincs T3 (0,077 <05 (G01)
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VI
| 5mm

{ [0~  Hexagon
JJl  Wrench

FU2317

FU0255
FU2870

(i) Using a 5 mm hexagon wrench, adjust by turning the
governor shaft, and perform the measurement again it
is as specified.

HINT: The injection volume will increase approx. 3 cc
(0.2 cu in.) with each 1 /2 turn of the governor shaft.

(i) (PZand1HZ)
Check the end point injection volume by slowly
moving the adjusting lever from the maximum speed
side to the idle speed side, and secure it at the point
where the pump inner pressure stops dropping.

Pump No. of measur- Injection volume
Item p ;
rom ing strokes cc (cu in.)
9.08 -9.88
1PZ 1,600 200 (0.55 — 0.60)
1HZ 1,600 200 8.2 (0.50) or more

AY

(k) (1HD-T (Europe))
Check the timer piston stroke when the the pump rpm
is 1,440 rpm and injection volume is 8.4-9.2 cc
(0.51 -0.56 cu in.).

Timer piston stroke: 2.0 mm (0.079 in.) or less

()  (1HD-T (Others))
Check the injection volume when the pump rpm is
1,440 rpm and timer piston stroke is 3.7-4.3 mm
(0.146- 0.169 in.).

Injection volume: 6 cc (0.37 cu in.)

HINT: The end point for 1HD-T engine is hard to iden-
tify, so use the methods used in (k) or (I) above.

(m) Check the timer piston fluctuation when the adjusting
lever is moved from the maximum speed side to the
idle speed side.

Item Pump rpm Timer piston fluctuation mm (in.)
1PZ 1,600 2.19-3.19 (0.0862 -0.1256)
1HZ 1,600 273-373 (0.1075-0.1469)
1HD-T (Europe) 1,440 0.70-1.70 (0.0276 — 0,0669)
1HD-T (Others) 1,440 1.96-2.96 (0.0772 -0.1165)
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(n) Check the protrusion of the governor shaft.
Protrusion: 0.5-2.0 mm (0.020-0.079 in.)
FUD4T1 FUO242
18. ADJUST IDLE SPEED
(@) (w/ Dash Pot)
Using pliers, remove the dash pot cover.
)
FUZ2ES1
(b) (w/ Dash Pot)
Fully loosen the dash pot adjusting screw.
. Dash Pot
£ Adjusting Screw
{(
\< FU2852
(¢) Measure the injection volume for each pump rpm.
— No. of o Variation
Item @g:’zﬁn?e Pur:;p measuring Inle??g \{?‘Il.)lme limit Remarks
9 2] strokes RE-ACHLNT: ce (cu in.)
_ 325 g =294 ~ 3.94 (018 ~ 0.24) 0.4 (0.02) Adjust
1PZ s 300 More than q Plus 0.5 (0.03) = ]
400 q Minus 1.2 ~ 2.2 (0.07 ~ 0.13) -
375 qg=23~33(0.14 ~ 0.20) 0.4 (0.02) Pre-set
; 350 More th Plus 0.5 (0.03 -
1HZ (M/T) S, PRy A 909 -
450 g Minus 1.2 ~ 2.2 (0.07 ~ 0.13) i
325 2.60 ~ 3.60 (0.16 ~ 0.22) 0.4 (0.02) Adjust
375 qg=23~3.3(0.14 ~ 0.20) 0.4 (0.02) Pre-set
i 350 More th Plus 0.5 (0.03 -
1HZ (A/T) S, reinan g PSB85 40.00) -
450 q Minus 1.2 ~ 2.2 (0.07 ~ 0.13) =
375 1.64 ~ 2.64 (0.10 ~ 0.16) 0.4 (0.02) Adjust
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Cont'd
p— No. of — Variation
Adjusting Pump A Injection volume g
Item lever angle rpm m:t?izggg ce (cu in.) ce I('g]'tin_) Remarks
Full position 400 9.32 ~ 11.72 (057 ~ 0.72) = =
1HD-T -
l,'ELlfOpE M;T) Minuso 325 200 g= 370 ~ 470 (023 e 029) 0.4 (002) Adjust
12-22 300 More than q Plus 0.5 (0.03) = =
Full position 400 10.30 ~ 12.70 (0.69 ~ 0.77) - =
1HD-T X
(Europe A/T) Minus_ 325 200 q =284 ~ 384 (017 ~ 0.23) 0.4 (0.02) Adjust
12-22 300 More than q Plus 0.5 (0.03) = =
Full position 400 9.20 ~ 11.60 (0.56 ~ 0.71) - -
{HD-T - ~ -
12-22 300 More than q Plus 0.5 (0.03) = -
Full position 400 10.18 ~ 12.58 (0.62 ~ 0.77) - -
}5"3;5 A Minus 325 200 q=284 ~ 384 (0.17 ~ 0.23) | 0.4 (0.02) Adjust
12-22 300 More than q Plus 0.5 (0.03) = =

rae | NN

Idle Speed Adjusting Screw

FU27689

() (w/ Dash Pot)

(d) Adjust by turning the idle speed adjusting screw.

Set the adjusting lever to the angle for the injection

volume shown below.

No. of s
Pump . Injection volume
ltem rpm m:gg"lig:g cc (cuin.)
1HZ 700 200 g=05~ 09 (003 ~ 0.05)
THD-T 400 200 g=01~ 03 (001 ~ 0.02)

Dash Pot
Adjusting Screw

(f) (w/ Dash Pot)

ing screw.

Adjust the injection volume with the dash pot adjust-

HINT: The stroke will decrease with turn to clockwise and
increase with turn to counterclockwise.

No. of R
Pump ; Injection volume
L pm m:t?f)'.lizgg cc (cu in.)
1HZ 700 200 qPlus 0.2 ~ 0.3 (0.01 ~ 0.02)
FU2862 1HD-T 400 200 q Plus 0.1 ~ 0.3 (0.01 ~ 0.02)
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(g) (w/ Dash Pot)
Install the dash pot cover.

19. (w/ACSD)
ADJUST COLD STARTING SYSTEM

(@) Remove the overflow screw and check the fuel tem-
perature in the fuel pump.

Fuel temperature: 15-35°C (59-95 °F)

(b) Set the set key of the pump drive shaft in a vertical or
horizontal position.

(c) Set the scale of the timer measuring device to zero.

(d) Check the adjusting lever opening angle and consider
this angle as zero.

(e) Remove the metal plate between the cold starting
lever and thermo wax plunger.

FU2144

FU2284

(f) Torque the cold starting lever clockwise to approx.
50 kg-cm (43 in.-Ib, 4.9 N-m) and keep the lever
tightened for about 10 seconds. Then release the
torque.

FlI2145

1PZ and 1HZ (9) Measure the timer piston stroke.

|
2 (0.08) [ l ‘

1 (0.04) [

.
-20 -10 0 10 20 30
(-4.0) (14.0) (32) (50) (68) (86)

Fuel Temperature °C (°F)
FU2896

Timer Piston Stroke mm (in
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THD-T

E

E

£ 2 (0.08)

g

S 1(0.04) —

77

§

B 0

a -10 0 10 20 30 40
E (14.0) (32) (80) (68) (86) (104)
= Fuel Temperature °C (°F)

FU2895

Timer Adjusting Screw

FU2724

Fast Idle
Adjusting Screw ryazas

FU2723

20.

21.

(h) Adjust by turning the timer adjusting screw.
HINT: Screw in for stroke decrease.

(w/ ACSD)
ADJUST FAST IDLE

(@) Measure the clearance between the adjusting lever
and idle speed adjusting screw.

Item Fuel temperature Clearance
1PZ and 15°C (59°F) 1.3 mm (0.051 in.)
1HZ 30°C (86°F) 0 mm (0 in.)

16°C (59°F) 1.6 mm (0.063 in.)
THD-T
40°C (104°F) 0 mm (0 in.)

(b) Adjust by turning the fast idle adjusting screw.

POST ADJUSTMENT CHECK

(@) Check that injection stops when the fuel cut solenoid
hamess is removed.

Pump revolution: 100 rpm
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FL2870

0 Maximum
G‘\ Speed
. ) Adjusting
Full Load $ e erew
Set Screw

FU2762

\ Matchmarks

s

(b) Check the adjusting lever movement.
Adjusting lever angle: 38-48°

22. SEAL PARTS

Seal the maximum speed adjusting screw and full load set
screws with new lead seals.

23. INSTALL TWO FUEL PIPES

Torque:
Inlet 250 kg-cm (18 ft-lb, 25 N'm)
Outlet 225 kg-cm (16 ft-lb, 22 N'm)

24. INSTALL INJECTION PUMP STAY
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FU2752

T

{T
- j\_\
Erk

FU2707

INSTALLATION OF INJECTION PUMP
(See page FU-27)

1.

INSTALL INJECTION PUMP

NOTICE: Do not put the injection pump (with HAC,
or for the 1 HD-T) at an angle more than 45° from the
horizontal.

(@ (1PZand 1 HZ (M/T for Europe))
Place the cylinder block insulator in position.
(b) Install a new O-ring to the pump.

(¢) Apply a light coat of engine oil on the O-ring.
(d) Align the set key on the drive shaft and groove of the
injection pump drive gear.

(e) Align the period lines (or matchmarks) of the injection
pump and timing belt case.

(f) Install the two nuts holding the injection pump to the
timing gear case.

Torque: 185 kg-cm (13 ft-1b, 18 N-m)

(g) Install the pump stay mount bolt.

Torque: 700 kg-cm (51 ft-lb, 69 N-m)

NOTICE: Before tightening to the standard torque, check
whether the pumpstay is up against the pump braket.

If there is a gap, loosen the bolts joining the pump stay
to the cylinder block and set the pump stay against the
pump bracket.
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/- (h) Install a new O-ring to the injection pump drive gear.

EM8524

(i) Install the injection pump drive gear set nut.
(i) Using SST, torque the nut.
SST09330-00021

SST Torque: 1,000 kg-cm (72 ft-1b, 98 Nm)

”
e 4

EMBE26

2. CHECK INJECTION TIMING (See page EM-24)

3. INSTALL INJECTION PIPES
(See step 3 on page FU-15)

Torque:
"IPZand 1HZ 150 kg-cm (11 ft-lb, 15 N'm)
1HD-T 250 kg-cm (18 ft-Ib, 25 N'm)
4. (w/ BACS)
CONNECT BACS VACUUM HOSE
5. (w/ PCS)
CONNECT PCS VACUUM HOSE
6. (1HD-T)

CONNECT BOOST COMPENSATOR HOSE
7. CONNECT FUEL HOSES TO INJECTION PUMP

8. CONNECT INJECTION PUMP CONNECTOR
9. (w/ ACSD)
CONNECT WATER BY-PASS HOSES TO THERMO
WAX
10. (w/A/C)
CONNECT A/C IDLE-UP VACUUM HOSE
11. (A/T)

CONNECT THROTTLE CABLE
12. CONNECT ACCELERATOR CONNECTING ROD

13. INSTALL NO.2 CAMSHAFT TIMING PULLEY
(See step 4 on page EM-39)

14. INSTALL TIMING BELT
(See steps 6 to 9 on pages EM-39 to 41)
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FU2882

Continuity

FU2876

No continuity

Ohmmeter

FU2878

15.
16.
17.

FILL WITH ENGINE COOLANT (See page CO-5)
START ENGINE AND CHECK FOR FUEL LEAKS

CHECK IDLE SPEED AND MAXIMUM SPEED
(See page EM-27)

POWER CONTROL SYSTEM (PCS)
(HDB30(w/ M/T) only)

ON-VEHICLE INSPECTION
INSPECT POWER CONTROL SYSTEM (PCS)

(@) Start the engine.

(b) Depress the clutch pedal and check the operation of
the actuator at each shift position.

Standard:
Shifting to 1st or Reverse. . . ... Actuator not
operating
Sifting to other positions....... Actuator operates

INSPECTION OF POWER CONTROL SYSTEM
(PCS) COMPONENTS

1.
A.

INSPECT PCS VSV

Inspect VSV for open circuit

Using an ohmmeter, check that there is continuity between
the terminals.

Resistance (Cold): 33-39Q
If there is no continuity, replace the VSV.

Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.
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C. Inspect VSV operation
(a) Check that air flows from pipes E to the filter.

FU2877

(b) Apply battery voltage across the terminals.
(c) Check that air flows from pipe E to F.
If operation is not as specified, replace the VSV.

© ®
Battery

FU2879

2. INSPECT SHIFT POSITION SWITCH

(a) Check that there is no continuity between terminals
when the switch is pushed (shift position 1st or
reverse).

(b) Check that there is continuity between terminals when
switch is free (shift position others).

If continuity is not as specified, replace the switch.

FU2875




